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Background and study aims: Pre-drinking refers to the practice of consuming alcohol prior 
to attending a subsequent event, or ‘going out’, where alcohol consumption often continues. 
Individuals who pre-drink tend to consume more alcohol on drinking occasions, and are at 
greater risk of experiencing alcohol-related harm, relative to those who do not pre-drink on 
that occasion, making pre-drinking an important public health issue that likely contributes to 
the burden on health services. The purpose of this research was to develop a better 
understanding of the pre-drinking through the application of health behavioural models 
drawing on psychological theories of motivation and social cognition, how the components in 
these models predict pre-drinking behaviour, and to develop an online intervention to reduce 
pre-drinking alcohol consumption, based on behaviour change techniques (i.e., autonomy 
support, implementation intentions) from these component theories. 
Methods/Design: Three studies were conducted to investigate the influential psychological 
constructs associated with pre-drinking behaviour. The first study used a prospective-
correlational design to test a motivational sequence model based on the integration of self-
determination theory and theory of planned behaviour to predict undergraduates’ intentions 
to engage in pre-drinking sessions at baseline, and their actual pre-drinking at follow-up, four 
weeks later. The second study used a dual-systems approach to measure the contribution of 
explicit pre-drinking motives and implicit alcohol identity to individuals’ typical pre-drinking 
alcohol consumption and experience of alcohol-related harm. The third study tested an 
integrated behaviour-change model in its predictions of individuals’ intentions to reduce 
alcohol consumption during pre-drinking sessions, and subsequent pre-drinking behaviour, 
using the same design as in the first study. These three studies informed the development of 
an online intervention based on behaviour change techniques drawing from multiple 
theoretical perspectives (i.e., the provision of autonomy support and formation of 
implementation intentions to reduce pre-drinking alcohol consumption). The intervention was 
then tested using a randomised controlled trial, in a 2 (autonomy support: yes/no) x 2 
(implementation intentions: yes/no) design, with baseline measurement and intervention 
delivery, and follow-up measurement, four weeks later. 
Results: The first study showed individuals exhibit strong positive attitudes based on their 
autonomous motivation to engage in pre-drinking behaviour, and that this was positively 
associated with their intentions to do so, however intentions were not strongly predictive of 




explicit motives and outcome measures, except situational control with was negatively 
associated with outcome measures; and that implicit alcohol identity was positively 
associated with alcohol-related harm, but not typical pre-drinking alcohol consumption. The 
third study found pre-drinking alcohol consumption was predicted by perceived behavioural 
control and implicit alcohol identity. The intervention was effective in reducing pre-drinking 
alcohol consumption and alcohol-related harm, however no interaction effects of the 
intervention conditions (i.e., autonomy support and implementation intentions) and time were 
observed. 
Conclusions: This research shows that individuals form their attitudes consistent with their 
autonomous motivation to engage in pre-drinking behaviour, and to reduce alcohol 
consumption during pre-drinking sessions, however these constructs do not strongly relate to 
pre-drinking behaviour through intentional pathways. Instead, direct effects of perceived 
behavioural control and implicit alcohol identity on pre-drinking behaviour were observed, 
implicating the impulsive system and likely reflecting situational or contextual factors that 
precipitate pre-drinking. The intervention demonstrates that although the behaviour change 
techniques that comprised the intervention did not influence reductions in pre-drinking 
alcohol consumption and alcohol-related harm, the reduction in the outcome measures in all 
groups over time suggests that the content common to all intervention conditions (i.e., 
assessment, provision of information on recommended limits for alcohol consumption, and 
delivery of SMS messages that reiterate these limits) may have been sufficient to elicit 
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CHAPTER I: ALCOHOL CONSUMPTION AND UNIVERSITY STUDENTS: A 
BRIEF REVIEW 
Excessive alcohol consumption and alcohol-related harm 
Alcohol is widely consumed throughout the world, however excessive alcohol 
consumption is linked to a range of health issues worldwide. The World Health Organisation 
(2014) estimated that in 2012, 3.3 million deaths, and 139 million disability-adjusted life 
years, were attributable to alcohol consumption. Typically, alcohol-related harm is referred to 
in terms of short-term harm, related to drinking to intoxication (e.g., road accidents, violence, 
injury); and long-term harm, related to the consumption of alcohol over the lifespan (e.g., 
liver and cardiovascular disease, mental illness, cancer; World Health Organization, 2000). 
Tangible costs related to alcohol-related harm in Australia each year (e.g., hospitalisation, 
accidents, assaults, problematic drinking) have been estimated to be AUS$14.2 billion 
(Laslett et al., 2014), and are thought to exceed the revenue collected from the sale of alcohol 
by two to one (Manning, Smith, & Mazerolle, 2013). In terms of secondary alcohol-related 
harm (i.e., harm caused by others’ drinking), an Australian national survey by Laslett et al. 
(2011) found 70% of respondents reported being negatively affected by a stranger’s alcohol 
consumption, and 30% by the alcohol consumption of someone known to them.  
Given the risks associated with excess alcohol consumption, the Australian National 
Health and Medical Research Council (NHMRC) has established guidelines to reduce the risk 
of alcohol-related harm over a lifetime (i.e., drinking no more than two standard drinks1 on 
any day), and on a single occasion (i.e., drinking no more than four standard drinks on a 
single occasion). Other countries have adopted similar guidelines, based on limiting alcohol 
consumption to a specific number of units to reduce the risk of harm in the short- and long-
term (Guenther, Ding, & Rimm, 2013; National Health Service, 2015). Research indicates 
that alcohol consumption guidelines may not be overly effective if people are not familiar 
with them, cannot relate them to their own alcohol consumption (i.e., alcohol consumed in 
standard drink equivalents), or consider them incongruent with their perceptions and 
experiences of harmful alcohol consumption (Australian Institute of Health and Welfare, 
2014; de Visser & Birch, 2012; Furtwaengler & Visser, 2013; Livingston, 2012).. 
                                                 
1What constitutes a standard drink (i.e., a beverage containing a fixed amount of alcohol) varies greatly between 
countries (Bloomfield, Stockwell, Gmel, & Rehn, 2003). In Australia, a standard drink contains 10g of ethanol, 
equivalent to 12.5mL pure alcohol. According to the National Health and Medical Research Council, a 375mL 
serving of mid-strength beer (3.5% ABV), a 100mL serving of wine (11.5-13.5% ABV), and a 30mL serving of 
spirits (40% ABV), are all examples of a standard drink (National Health and Medical Research Council, 2009).  
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Prevalence of alcohol consumption in university students 
Lack of knowledge or apathy about low-risk alcohol consumption may be especially 
prominent in student populations in college and university settings. University students vary 
greatly in their estimates of the alcohol content of a standard drink, and the low-risk 
guidelines introduced by the NHMRC, presenting “a picture of a demographic group that is 
largely ignorant of the substantial harm they expose themselves to when drinking” (Hasking, 
Shortell, & Machalek, 2005, p. 106). College and university students around the world have 
been shown to consume more alcohol on drinking occasions than their non-student peers, 
placing them at increased risk of alcohol-related harm (Karam, Kypri, & Salamoun, 2007; 
Kypri, Cronin, & Wright, 2005; Slutske et al., 2004). Australian university students have 
referred to an ‘inescapable culture’ of excessive alcohol consumption that permeates the 
university experience, related to the perceived social benefits of drinking (Hallett, McManus, 
Maycock, Smith, & Howat, 2014). In terms of prevalence, alcohol consumption, ninety per 
cent of Australian university students reported consuming alcohol in the previous 12 months, 
with over a third of these meeting criteria for hazardous drinking (Hallett et al., 2012). In 
terms of secondary alcohol-related harm harm, 13% of this sample reported being insulted, 
humiliated, or having their studies disturbed by drinkers, with 6% reporting assault, in the 
previous month (Hallett et al., 2012). Students commonly report experiencing hangovers as a 
result of their drinking, as well as passing out, engaging in or experiencing arguments, 
vomiting, and drink driving (Hallett, Howat, et al., 2014). A quarter of students report 
missing class, or being unable to concentrate in the classroom, due to their alcohol 
consumption, with nearly half reporting the belief that their alcohol consumption was 
negatively impacting their academic performance (Hallett, Howat, et al., 2014). Recent 
research has found high-risk drinkers reported experiencing significantly higher alcohol-
related harm, and academic problems, and more strongly endorsed alcohol expectancies, than 
low-risk drinkers (Burns et al., 2015). 
Pre-drinking as an emergent excessive alcohol consumption behaviour 
Pre-drinking refers to the practice of consuming alcohol prior to attending a 
subsequent event, where alcohol consumption continues (Pedersen & LaBrie, 2007). Terms 
such as preloading (Foster & Ferguson, 2013), prepartying (Pedersen & LaBrie, 2007), and 
pregaming (Borsari et al., 2007) appear consistent in referring to the consumption of alcohol 
at a home or otherwise private event, prior to ‘going out’, usually on a given evening (Foster 
& Ferguson, 2013). Other “loading” behaviours have been described as occurring during and 
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following events (Forsyth, 2010; O’Rourke, Ferris, & Devaney, 2015). Pre-drinking is highly 
prevalent in university and college students (DeJong, DeRicco, & Schneider, 2010; Pedersen 
& LaBrie, 2007). Burns et al. (2015) found that the majority (85.20%) of university students 
classified as hazardous drinkers reported pre-drinking at least once a month, with over half of 
these students reporting consuming five or more standard drinks during their most recent pre-
drinking session, exceeding the NHMRC guidelines to reduce the risk of alcohol-related 
harm on a drinking occasion (Burns et al., 2015). 
Pre-drinking is thought to have emerged as an unintended consequence of increased 
scrutiny on alcohol supply in licensed venues, effectively displacing patrons to private 
residences where they can consume alcohol in excess (Wells, Graham, & Purcell, 2009a). 
Researchers have also developed psychometric scales that tap into a range of practical and 
social elements associated with pre-drinking (Bachrach, Merrill, Bytschkow, & Read, 2012; 
LaBrie, Hummer, Pedersen, Lac, & Chithambo, 2012). The prepartying motives inventory 
(LaBrie et al., 2012) has demonstrated discriminant validity, in that pre-drinking motives 
were distinct from general drinking motives (i.e., Cooper, 1994), and demonstrated criterion 
validity in predicting pre-drinking alcohol consumption and frequency. Interpersonal 
enhancement (e.g., pre-drinking to facilitate enjoyment, interactions) was found to be a key 
motive dimension related to pre-drinking (LaBrie et al., 2012), which is consistent with 
reports of the convenience or relative ease of socialising at friends’ houses prior to entering 
noisy or crowded pubs or nightclubs (Forsyth, 2010). Similarly, the situational control 
motive reflects pre-drinking as being conducive to consuming alcohol in a safe and controlled 
environment (Barton & Husk, 2014). Students report that heavy drinking tends to be 
acceptable in a home environment, among trusted friends (Hallett, McManus, et al., 2014), 
and alcohol consumption appears to vary based on the nature of the pre-drinking scenario 
(MacLean & Callinan, 2013).  
One aspect of pre-drinking not represented by the prepartying motives dimension of 
LaBrie et al (2012) relates to the price of alcohol, in that alcohol purchased at a liquor store 
or off-premise outlet is often cheaper than that purchased in a bar or club (Barton & Husk, 
2014; O’Rourke et al., 2015). This is especially relevant to university students, who are often 
confined to tight budgets (Bexley, Daroesman, Arkoudis, & James, 2013), and are motivated 
to maximise their alcohol consumption at the lowest possible price (Hallett, McManus, et al., 
2014). Miller and Droste (2013) have shown that in a hypothetical alcohol purchase and 
consumption scenario, university students unanimously endorsed consuming greater than four 
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standard drinks at the lowest price per-standard drink (i.e., $1-3), with a decline in the 
endorsement as the price per-standard drink increases (i.e., >$3), illustrating how price 
considerations influence alcohol consumption. Pre-drinkers also report being primarily 
motivated by cost when asked about their pre-drinking in qualitative studies (MacLean & 
Callinan, 2013; Pedersen, LaBrie, & Kilmer, 2009).  
Pre-drinking alcohol consumption and alcohol-related harm 
Recent research has demonstrated the risks associated with pre-drinking. Event-level 
analyses have shown that pre-drinkers are more likely to consume more alcohol, have higher 
blood alcohol concentrations, and report greater experience of alcohol-related harm, than 
those who do not pre-drink on a given drinking occasion (Barry, Stellefson, Piazza-Gardner, 
Chaney, & Dodd, 2013; Labhart, Graham, Wells, & Kuntsche, 2013; LaBrie & Pedersen, 
2008; Merrill, Vermont, Bachrach, & Read, 2013; Østergaard & Skov, 2014). Pre-drinking is 
also quite prevalent in hazardous drinkers (Barry et al., 2013). Kuntsche, Otten, & Labhart 
(2015) found that when pre-drinking, individuals were three times more likely to consume 
alcohol at a greater pace than when drinking in licensed premises, which may in part explain 
the increased level of intoxication and experience of alcohol-related harm relative to non-pre-
drinkers. Whether or not an individual has engaged in pre-drinking on a given drinking 
occasion predicts unique variance in blood alcohol concentration, after controlling for gender, 
age, student status, and ethnicity (Barry et al., 2013). Pre-drinking appears to be influenced 
greatly by the social composition of the pre-drinking environment. For example, Wells et al. 
(2015) found pre-drinkers from larger pre-drinking groups had higher blood alcohol 
concentrations than those pre-drinking in smaller groups. Kuntsche et al. (2015) found that 
male pre-drinkers were more likely to consume more alcohol when pre-drinking with friends, 
and women tended consume less alcohol when pre-drinking with opposite-sex friends. 
Applying theories of health behaviour to pre-drinking 
While it has been argued that pre-drinking is simply excessive alcohol consumption in 
a different setting (Room & Livingston, 2009), evidence suggests that pre-drinking can be 
considered a distinct alcohol consumption behaviour, with relatively specific motives and 
unique contributions to the experience of alcohol-related harm (Kuntsche & Labhart, 2013; 
LaBrie et al., 2012; Miller et al., 2015; Wells, Graham, & Purcell, 2009b). In terms of public 
health strategies to target pre-drinking, factors such as the cheaper cost of retail-purchased 
alcohol, and individuals’ desire to become intoxicated, may be difficult to address at the 
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legislative or public health policy level (Wardle, 2015). Indeed, there is an indication that 
similar strategies aimed at reducing excessive alcohol consumption in licensed premises may 
have contributed to the popularity of pre-drinking, leading to a ‘home-pub-club’ pattern of 
alcohol consumption (Barton & Husk, 2012; Wells et al., 2009a). The often-discussed 
strategy to reduce heavy patterns of alcohol consumption by increasing the taxation on 
alcoholic beverages (e.g., through volumetric taxation or minimum pricing schemes) are 
unlikely to be supported by the alcohol industry and general public (Byrnes, Cobiac, Doran, 
Vos, & Shakeshaft, 2010; Lonsdale, Hardcastle, & Hagger, 2012). As such, interventions that 
attempt to change behaviour at the individual level may be necessary to reduce the risks 
associated with pre-drinking (Kuntsche et al., 2015; Pedersen, 2016).  
Many individual-level interventions that attempt to change behaviour are based on 
psychological theories that posit various constructs such as motivation and social cognitive 
constructs as contributing to behavioural engagement. These theories can be applied to 
examine what leads individuals to engage in deleterious health behaviours, such as excessive 
alcohol consumption, and what leads individuals to engage in pro-health behaviours, such as 
reducing alcohol consumption, or keeping it within recommended limits (Cooke, Dahdah, 
Norman, & French, 2014; French & Cooke, 2012; McEachan, Conner, Taylor, & Lawton, 
2011; Ryan, Patrick, Deci, & Williams, 2008). Once identified, these influential theoretical 
constructs can be targeted in interventions by adopting specific behaviour change techniques 
that attempt to elicit change in the constructs (Michie & Johnston, 2012). Two prominent 
theories that have been applied to understand health behaviour and inform interventions in 
this way are self-determination theory (Deci & Ryan, 1985b), and the theory of planned 
behaviour (Ajzen, 1991). These theories and their application to pre-drinking behaviour will 
be outlined in the next section. 
Self-determination theory 
Self-determination theory (Deci & Ryan, 1985b) is a humanistic theory of human 
motivation and behaviour and aims to identify the underlying reasons that lead individuals to 
act in certain contexts. A central tenet of self-determination theory concerns the types of 
motivation that individuals experience, thought to exist on a continuum from controlled 
motivation, the least-self-determined form of motivation, to autonomous motivation, the most 
self-determined (Deci & Ryan, 2000). Controlled motivation subsumes more extrinsic, or 
external rationales for behavioural engagement (e.g., financial incentive), including rationales 
for acting that are based on self-esteem (e.g., avoiding guilt, blame, or embarrassment). 
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Conversely, autonomous motivation subsumes rationales for behavioural engagement that are 
more internalised – where the individual values the benefits of engaging in the behaviour, or 
the behaviour itself is inherently rewarding or pleasing. Research has shown that controlled 
and autonomous motivation differ in how they influence a range of behaviours. Controlled 
motivation influences behaviour to the extent that the external contingencies upon which it is 
based remain, autonomous motivation leads individuals to continue engaging in the 
behaviour, as it forms an integral part of their identity, or contributes to the attainment of 
personally-relevant goals (Deci & Ryan, 1985b; Vansteenkiste, Simons, Lens, Sheldon, & 
Deci, 2004). The relationships between controlled and autonomous motivation have been 
supported in a range of health behaviour contexts (Ng et al., 2012). 
Self-determination theory has been widely applied in a range of health behavioural 
settings, including alcohol consumption (Ng et al., 2012). Some of this work has focused on 
the motivational orientation of individuals - their dispositional tendencies to evaluate 
situations in a controlled or autonomy-oriented manner, based on experience (Deci & Ryan, 
1985a). For example, Neighbors et al. (2004) found that the effect of controlled orientation 
on alcohol consumption in college students was mediated by contingent self-esteem. This 
suggests that students that are influenced by norms in social drinking situations are more 
likely to use alcohol, because their self-worth is ‘tied in’ with the social group, leading them 
to feel pressure to conform to these norms. Following a normative feedback intervention (i.e., 
which attempts to modify normative perceptions of alcohol consumption), college students 
that were more control-oriented reported fewer negative alcohol consequences at follow-up 
(Neighbors, Lewis, Bergstrom, & Larimer, 2006). Knee and Neighbors (2002) also found 
support for a model in which controlled orientation predicted extrinsic reasons for consuming 
alcohol, peer pressure to consume alcohol, and alcohol consumption behaviour. These 
studies, while informative, focus exclusively on relationships between generalized 
motivational orientations, and extrinsic proximal reasons for consuming alcohol, and have 
not incorporated intrinsic reasons for engaging for reducing alcohol consumption.2 Therefore, 
the application of self-determination theory to pre-drinking may examine wither specific 
controlled and autonomous motives influence participation in pre-drinking and reducing 
alcohol consumption during pre-drinking sessions.  
                                                 
2For example, research by Hagger et al. (2011) has shown that identified regulation (i.e., a component of 
autonomous motivation) framed in terms of reducing alcohol consumption was associated with lower alcohol 
consumption at follow-up, in a sample of company employees. 
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The theory of planned behaviour 
The theory of planned behaviour (Ajzen, 1991) is a social cognitive theory that has 
been widely applied throughout various disciplines as a means of understanding behavioural 
intention - the sum total of all motivational elements reflecting behavioural engagement – and 
its relation to behaviour. People’s intentions are thought to be formed by three belief-based 
constructs: their attitude toward engaging in the target behaviour; the subjective norm 
regarding the behaviour (i.e., perceived social influences to engage in the behaviour); and 
perceived behavioural control over engaging in behaviour. Attitude, subjective norm, and 
perceived behavioural control, influence behaviour through intention, with perceived 
behavioural control directly influencing behaviour, where it serves as a proxy measure for 
actual control (Ajzen, 1991). The posited relationships between these constructs, and their 
relationship with behaviour, has been demonstrated in meta-analyses (Armitage & Conner, 
2001; McEachan et al., 2011). The theory of planned behaviour has often been applied to 
alcohol consumption, with meta-analytic evidence showing medium-to-large effects between 
constructs and behaviour, directing researchers to target attitudes, subjective norms, and self-
efficacy (i.e., a component of perceived behavioural control) related to alcohol consumption 
in interventions (Cooke et al., 2014). However, other patterns of consumption such as pre-
drinking have not been investigated (Cooke et al., 2014). Applying the theory of planned 
behaviour to pre-drinking can ascertain whether these observed relationships hold for pre-
drinking, and can be used to inform intervention development.  
Theoretical integration 
A limitation of self-determination theory is that while it is important to understand the 
motivational basis for certain behaviours, precisely how different motivational orientations 
precede behaviour is not well accounted for. Similarly, a limitation of the theory of planned 
behaviour is that it does not provide a comprehensive framework to explain how individuals 
form their belief-based evaluations (i.e., attitude, subjective norm, perceived behavioural 
control) that underpin intention. Self-determination theory views the effects from controlled 
and autonomous motivation as mutually exclusive (Deci & Ryan, 2000), whereas in the 
theory of planned behaviour, individuals may hold beliefs that may be facilitative of 
participation in a given behaviour (e.g., because the behaviour is viewed as leading to a 
highly valued outcome) or undermine it (e.g., the behaviour is believed to lead to negative or 
detrimental outcomes). An individual may, therefore, exhibit motivational orientations with 
respect to a given behaviour (e.g., pre-drinking) from the perspective of self-determination 
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theory, yet hold beliefs that may be both facilitative or debilitative with respect to their 
intentions to engage in pre-drinking behaviour. Self-determination theory and the theory of 
planned behaviour are therefore considered to provide complementary accounts of behaviour, 
a suggested criteria underlying the integration of psychological theories (Hagger, 2009). By 
integrating self-determination theory and the theory of planned behaviour, the respective 
limitations inherent to each theory can be overcome through the formation of a 
comprehensive framework, whereby motivational orientations influence belief-based 
evaluations of behaviour that shape intentions to act (Hagger & Chatzisarantis, 2009). For 
example, an individual may feel that reducing pre-drinking alcohol consumption is an 
important thing to do (autonomous motivation), believe that reducing pre-drinking alcohol 
consumption in the future would be beneficial (attitude), and this will lead them to form 
intentions to reduce their pre-drinking alcohol consumption. Conversely, an individual may 
feel compelled to reduce their pre-drinking alcohol consumption due to external pressures 
(controlled motivation), which may influence their perceptions of social influence to do so in 
the future (subjective norm), which influence their intentions.  
Not only does theoretical integration in this context allow for a more comprehensive 
explanation of the basis of intention formation, but, importantly, it allows for behaviour 
change interventions to be developed based on prescribed techniques from component 
theories. Similarly, isolating the constructs that mediate the effect of motivational orientation 
on behaviour (i.e., attitude, subjective norm, perceived behavioural control, intention) is 
important, as it allows for the targeting of these mediators to facilitate the success of 
behaviour change interventions (e.g., French & Cooke, 2012). For instance, meta-analyses 
demonstrate that changes in constructs from the theory of planned behaviour are related to 
modest changes in behaviour, and when delivered online, interventions based on the theory of 
planned behaviour-based show increased efficacy over those based on other theories (Sheeran 
et al., 2016; Webb, Joseph, Yardley, & Michie, 2010; Webb & Sheeran, 2006). However, 
despite the theory of planned behaviour being used extensively to determine the influential 
constructs that underpin behaviour, the theory does not prescribe formal methods or 
techniques to change these constructs (Michie, Johnston, Francis, Hardeman, & Eccles, 
2008). 
A key component of self-determination theory is that autonomous motivation occurs 
when the underlying behaviour is internalised – in other words, the process by which the 
individual develops intrinsic reasons for pursuing the behaviour. This process of 
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internalisation is facilitated by the provision of three basic psychological needs – autonomy, 
competence, and relatedness (Deci & Ryan, 2000). Autonomy is highly relevant to promoting 
health behaviours, such as smoking cessation and engaging in physical activity (Hagger, 
Chatzisarantis, Culverhouse, & Biddle, 2003; Williams & Deci, 2001; Williams, Deci, & 
Ryan, 1998; Williams et al., 2006), and can be supported through various communication 
styles and techniques (Su & Reeve, 2011). Likewise, undermining, or failing to support 
autonomy, can be detrimental to health behaviour change attempts (Pavey & Sparks, 2008, 
2009, 2010). The relationships between these key concepts in self-determination theory and 
engaging in a range of health behaviours has been supported (Ng et al., 2012). Therefore, the 
integration of self-determination theory and the theory of planned behaviour allows for the 
motivational antecedents of intentions to be explored, and established techniques that 
facilitate autonomous motivation to be used, to promote health behaviour change (Hagger & 
Chatzisarantis, 2009). 
Post-intentional considerations 
A major limitation of motivational and social cognitive models is the discrepancy 
between an individual’s intentions and their behaviour – the intention-behaviour gap - that 
has been observed in various contexts (Sheeran, 2002). Attempts have been made to bridge 
this gap by considering the individual’s ability to exert control over, or regulate, their 
behaviour. Individuals with higher self-control, and those skilled at planning, are more likely 
to act in accordance with their intentions (Barbara Mullan, Wong, Allom, & Pack, 2011; 
Sniehotta, Scholz, & Schwarzer, 2005).  
A similar line of research has made an important advancement in the prediction of 
various behaviours with the inclusion of psychological constructs that may operate outside of 
conscious or intentional control, termed impulsive processes (Strack & Deutsch, 2004). A 
reflective-impulsive model has been developed to account for the synergistic, or antagonistic, 
relationships between reflective (i.e., consciously-mediated) and impulsive (i.e., non-
conscious) processes, referred to as a dual systems approach (Strack & Deutsch, 2004). 
Studies based on this approach primarily use reaction-time-based tasks to infer the operation 
of impulsive processes outside conscious awareness (Lindgren et al., 2012; Payne, Govorun, 
& Arbuckle, 2008). A commonly used measure that is thought to elicit these processes is the 
implicit association test (Greenwald, McGhee, & Schwartz, 1998), a computerised task 
which requires the participant to sort an array of words (e.g., beer, drinker) into their 
component ‘theme’ category (e.g., alcohol) as they appear on a computer screen, using 
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certain keys on a keyboard. Categories are paired (e.g., alcohol + me), on opposite sides of a 
computer screen with the response time discrepancy (or time-penalised erroneous responses) 
indicating a lagged response time bias towards certain word pairings. Conversely, shorter 
response time discrepancy indicates a preference for certain word pairings (i.e., they are 
sorted faster as the activation of the target category is more rapidly associated). A D-score is 
calculated following a computational algorithm that is analogous to Cohen’s d – the 
magnitude of the difference between mean paired and unpaired response times, giving a 
positive or negative score indicative of the direction of the bias (e.g., alcohol + me versus 
alcohol + not me). Implicit alcohol identity has found to predict a range of alcohol-related 
behaviours and outcomes, and appears especially relevant to the alcohol consumption 
behaviour of university students, implicating the impulsive system in influencing alcohol 
consumption (Hofmann, Friese, & Wiers, 2008; Lindgren, Neighbors, Teachman, et al., 
2016; Lindgren et al., 2012; Lindgren, Ramirez, Olin, & Neighbors, 2016; Ramirez, 
Dennhardt, Baldwin, Murphy, & Lindgren, 2016). 
Given intention is a common target of health behaviour change interventions but does 
not always lead to behaviour, and that non-intentional processes may influence behaviour 
outside of conscious awareness, it may be prudent to focus on the post-intentional or 
volitional phase of behaviour (Heckhausen, 1991). Gollwitzer and Brandstätter (1997) have 
suggested that individuals fail to follow through on their intentions for various reasons, such 
as failing to recognise the opportunity to act, or failing to act a critical moment. Gollwitzer 
and Brandstatter (1987) suggest that implementation intentions can overcome such limitations 
by associating a goal-directed behaviour with an environmental or contextual cue that brings 
about the intended behavioural response. Implementation intentions can therefore be 
considered a planning technique in which individuals specify the ‘when’ and ‘how’ that 
intention will be carried out, and the subsequent linking of an environmental cue with the 
intended response makes the goal-directed behaviour more likely to occur. For example, the 
simple intention “I intend to reduce my alcohol consumption when pre-drinking” may not be 
sufficiently effective in bringing about behaviour change, whereas the implementation 
intention “If I finish an alcoholic beverage, I will then have a glass of water to reduce my 
alcohol consumption when pre-drinking.” may be more effective, as the finishing of the 
beverage triggers the goal-directed response to limit alcohol consumption. Meta-analytic 
evidence for implementation intentions shows considerable effects on behaviour (Gollwitzer 
& Sheeran, 2006), and they are considered well-suited for behaviour change interventions 
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given their low response burden on participants (Hagger & Luszczynska, 2014). 
Implementation intentions have seen some success in the context of reducing alcohol 
consumption in general and student populations (Armitage, 2009; Hagger et al., 2012).The 
formation of implementation intentions to reduce pre-drinking alcohol consumption may be 
an effective strategy to facilitate the transition of intentions to do so into corresponding 
behaviour. Additionally, there is evidence that providing autonomy support to individuals 
forming implementation intentions confers a bolstering effect, as the self-concordance of a 
goal is more likely to engender commitment to the overarching goal (Koestner et al., 2006; 
Koestner, Lekes, Powers, & Chicoine, 2002). 
An integrated behaviour change model 
Recently, Hagger and Chatzisarantis (2014) developed a comprehensive model for 
physical activity behaviour that extends the fundamental integrative proposition of self-
determination theory and the theory of planned behaviour (i.e., that autonomous motivation 
influences intention through belief-based proximal predictors of intention) by incorporating 
post-intentional and implicit-level influences that are associated with health behaviour. In this 
model, action planning (i.e., specifying the how, when, and where an action will be taken) is 
thought to moderate the effect of intention on behaviour, given research indicating that 
planning is associated with greater likelihood that intentions will lead to behaviour (Norman 
& Conner, 2005; Sniehotta, Scholz, & Schwarzer, 2005). The model also accommodates non-
conscious, or impulsive processes that influence behaviour, such as implicit attitudes and 
implicit motivation based on recent and historical accounts that identify dual pathways to 
action (see Hagger, 2016). This is an important inclusion, as impulsive processes are known 
to influence behaviour outside of intention, and are increasingly being considered as another 
integral element of health behaviour change interventions (Bartsch, Mullan, & Houben, 2014; 
Boffo, Pronk, Wiers, & Mannarini, 2015). Potentially, addressing post-intentional 
components of the behaviour change process could limit these influences by making cues to 
the intended action (e.g., reducing pre-drinking alcohol consumption) more salient 
(Adriaanse, Gollwitzer, De Ridder, De Wit, & Kroese, 2011). By applying the integrated 
behaviour change model to pre-drinking, a comprehensive framework of the influential routes 
to behaviour, and targets of an intervention, can be ascertained (see Figure 1). 

















Figure 1. The integrated behaviour change model (adapted from Hagger & Chatzisarantis, 
2014). Note that the implicit associations and implicit motivation are subsumed by the term 
implicit-level influences. Dashed lines represent paths which are posited to be mediated by 
other constructs. The effect of past behaviour is omitted for clarity. 
The present research 
The main aims of the present research programme were: (1) to develop a better understanding 
of the motivational, social cognitive, and impulsive theory-based antecedents of pre-drinking 
behaviour in university students; (2) to investigate how these antecedents operate in relation 
to each other to predict pre-drinking using an integrated theoretical model, and; (3) to 
develop an intervention based on the findings of that research. The current chapter (I) 
provided a review of literature related to alcohol consumption and alcohol-related harm, pre-
drinking, in relation to university students. Chapter II outlines a prospective-correlational 
study using a motivational sequence model based on self-determination theory and the theory 
of planned behaviour to predict students’ intentions to engage in pre-drinking sessions, and 
their behaviour in terms of engaging in pre-drinking sessions. Chapter III details a second 
cross-sectional study which used a recently-developed and validated measure of pre-drinking 
motives (LaBrie et al., 2012) and a version of the implicit association test (i.e., implicit 
alcohol identity; Lindgren et al., 2012) to predict typical pre-drinking alcohol consumption 
and the experience of alcohol-related harm. Chapter IV builds on the findings of studies 
presented in Chapters II and III to apply an integrated behaviour change model, incorporating 
planning and implicit-level constructs, to students’ pre-drinking alcohol consumption 
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reduction intentions and behaviour, to inform an intervention. Chapter V is the published 
protocol paper that details an online, theory-based intervention to reduce pre-drinking alcohol 
consumption and related harm in undergraduate students. The intervention draws from 
previous research, as well as perspectives of self-determination theory and action phases, to 
target both motivational and volitional phases of action with potentially synergistic effects. 
An online intervention was particularly suited to this population as they do not tend to present 
to conventional, face-to-face health practitioners to address alcohol consumption (Kypri, 
Saunders, & Gallagher, 2003), and that online interventions based on theory of planned 
behaviour appear especially efficacious. Chapter VI presents the findings of the intervention 
detailed in the protocol, delivered online to university students. Chapter VII presents a 
general summary and discussion of the presented programme of research, and a conclusion.
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Abstract 
Background: The aim of the present study was to examine the social-cognitive and 
motivational factors associated with pre-drinking based on a model integrating motivational 
constructs from self-determination theory and belief-based constructs from the theory of 
planned behaviour. 
Methods: A prospective correlational design was used. Participants (N = 286; 66.4% female) 
completed self-report measures of past alcohol consumption, autonomous and controlled 
forms of motivation from self-determination theory, and attitudes, subjective norms, 
perceived behavioural control, and behavioural intentions from the theory of planned 
behaviour at baseline. Participants reported pre-drinking frequency four weeks later. 
Results: Variance-based structural equation modeling showed that the hypothesized model 
predicted 54% of the variance in pre-drinking intentions at baseline, and 20% of the variance 
in pre-drinking behaviour at follow-up. Mediation analyses indicated strong, statistically-
significant effects of autonomous motivation on intentions to pre-drink, partially mediated by 
attitudes and subjective norms. Intention and perceived behavioural control significantly 
predicted pre-drinking frequency.  
Conclusions: Results provide support for the hypothesized model relationships. Autonomous 
motivation, attitude, subjective norm, and perceived behavioural control were influential in 
forming students’ intentions to pre-drink. However, consistent with previous findings, the 
intention-behaviour relationship was relatively weak. Future research should look to non-
intentional and volitional processes that may influence pre-drinking in undergraduates. 
Keywords: pre-drinking; pre-loading; alcohol consumption; theory of planned behaviour; 
self-determination theory; undergraduate alcohol consumption 
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Pre-drinking is a pattern of alcohol consumption that has received increased intention 
in research on the harmful effects of alcohol. Pre-drinking (also referred to as, pre-loading, 
pre-partying, pre-gaming) is defined as the consumption of alcohol, usually at one’s home or 
another’s residence, prior to attending another social event which usually involves further 
alcohol consumption (e.g., attending bars, clubs; Pedersen & LaBrie, 2007). Research by 
DeJong et al. (2010) showed students reported consuming, on average, 4.9 drinks during their 
most recent pre-drinking occasion. This average exceeds safe drinking guidelines that 
recommend consuming fewer than four standard drinks on drinking occasions to avoid the 
risks of alcohol-related harm (National Health and Medical Research Council, 2009). Recent 
research indicates that university student pre-drinkers report higher total alcohol intake on 
drinking occasions that involve pre-drinking, and are more likely to be involved in alcohol-
related accidents and violence, than on occasions that do not involve pre-drinking (Hummer, 
Napper, Ehret, & LaBrie, 2013). A recent Australian study has demonstrated that three 
quarters of drinkers between the ages of 18 and 25 report pre-drinking within the past year 
(MacLean & Callinan, 2013). Given the majority of Australian university students fall within 
this age bracket and are known to report higher incidence of risky drinking practices when 
compared to their non-student peers (Hallett et al., 2012; Kypri, Cronin, & Wright, 2005), 
pre-drinking is likely a prevalent practice among Australian university students. 
Recent studies have looked to the psychological, social, and economic factors related 
to the increasing prevalence of pre-drinking as a pattern of alcohol consumption. A major 
reason for pre-drinking appears to be the lower cost of consuming pre-purchased alcohol, 
when compared with purchasing and consuming alcohol at licensed venues (Caudwell & 
Hagger, 2014; MacLean & Callinan, 2013; Miller & Droste, 2013). Pre-drinking is also 
considered to have emerged in response to increased legislative or premise-based policies 
intended to reduce excessive drinking at licensed venues effectively displacing excessive 
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drinkers to private residences (Wells, Graham, & Purcell, 2009; Wiggers, Tindall, Gillham, & 
Lecathelinais, 2012). The social elements of pre-drinking have also been linked to its 
prevalence. University students report pre-drinking as an opportunity to socialize, relax, and 
become sufficiently intoxicated prior to attending the main event (Wells et al., 2009). 
Interpersonal enhancement (drinking for enjoyment or entertainment) also appears a strong 
motive underlying student pre-drinkers (Caudwell & Hagger, 2014; LaBrie, Hummer, 
Pedersen, Lac, & Chithambo, 2012). 
There have been relatively few applications of psychological theory to understand 
pre-drinking behaviour (see Foster & Ferguson, 2013). Theory-based research is important 
because it provides a hypothesis-testing framework for understanding the mechanisms and 
processes underlying health behaviours, and paves the way for guiding the development of 
effective interventions that target the theoretical constructs that have been found to predict 
health-related behaviour, such as reducing alcohol consumption. The theory of planned 
behaviour (Ajzen, 1991) is at theoretical framework that has been widely used in the health 
behaviour field (Ajzen, 2014; McEachan, Conner, Taylor, & Lawton, 2011). The theory 
posits that behavioural intention is the proximal predictor of subsequent behaviour, and that 
intention is predicted by three variables; attitude, subjective norm, and perceived behavioural 
control (Ajzen, 1991). Attitude reflects an individual’s beliefs that performing a given 
‘target’ behaviour will lead to salient outcomes; subjective norm reflects the extent to which 
an individual believes that important social referents want them to engage in the target 
behaviour; and perceived behavioural control reflects the extent of an individual’s capacity to 
engage in the target behaviour. Intention mediates the effect of these constructs on behaviour, 
with perceived behavioural control also exerting a direct effect when it approximates actual 
behavioural control (Ajzen, 1991). 
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The theory of planned behaviour has demonstrated predictive efficacy across many 
health behaviours and contexts (Armitage & Conner, 2001; Hagger, Chatzisarantis, et al., 
2007; McEachan et al., 2011). A recent meta-analysis of studies adopting the theory in the 
context of alcohol consumption found support for the relationships posited by the theory, 
between attitudes and intentions, and intention and behaviour (Cooke, Dahdah, Norman, & 
French, 2014). However, these relationships differed depending on the type of alcohol 
consumption behaviour under investigation, with authors noting a paucity of investigating 
certain patterns of alcohol consumption, such as pre-drinking (Cooke et al., 2014). Further, 
augmentations of the theory of planned behavior that may increase the variance explained for 
certain behaviours should be considered (Conner, 2014; McEachan et al., 2011). Therefore, 
alternative theoretical approaches that may increase predictive efficacy of existing health 
behavioural models, that offer insight into the elements underlying behavioural intention and 
engagement and may hold utility in designing health behavioural interventions, should be 
considered (Conner, 2014; Hagger, 2009; Hagger & Chatzisarantis, 2009b). 
Another theory that has been applied extensively to understand and predict health 
behaviour is self-determination theory (Deci & Ryan, 1985). The key premise of self-
determination theory is that the quality of an individual’s motivation is an important factor 
determining behavioural engagement and persistence. Motivation is posited to exist on a 
continuum reflecting the perceived origins of behavioural engagement. The continuum ranges 
from controlled motivation to autonomous orientation and is known as the perceived locus of 
causality (Ryan & Connell, 1989). External regulation denotes motivation from external 
sources, such as to gain reward or to avoid punishment, or from others. Introjected regulation 
refers to individuals being motivated to pursue certain behaviours to avoid feelings such as 
guilt or shame. Both external regulation and introjected regulation are considered types of 
controlled motivation. Identified regulation relates to goals, or favored outcomes (e.g., pre-
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drinking to save money, or because it makes for an enjoyable occasion). Intrinsic motivation 
reflects engaging in behaviour for reasons consistent with an individual’s personal goals and 
needs, in the absence of any external contingency, and done for the inherent enjoyment and 
satisfaction the behaviour offers. Identified regulation and intrinsic motivation are considered 
autonomous forms of motivation. An additional element to self-determination theory is that 
motives are proposed to arise from the satisfaction of basic psychological needs that are 
considered innate and universal (Sheldon, Elliot, Kim, & Kasser, 2001). Specifically, 
individuals are more likely to experience autonomous forms of motivation toward behaviour 
when three psychological needs (autonomy, competence, and relatedness) are met (Ryan & 
Deci, 2000). Conversely, when an individual feels these needs are not supported, or thwarted, 
they experience less self-determined forms of motivation. Research has demonstrated that the 
fulfilment of these psychological needs are linked to greater reported autonomous motivation 
and higher levels of engagement in various health-promoting behaviours (Ng et al., 2012; 
Ryan & Deci, 2000). Meta-analyses of research adopting self-determination theory have 
found it a sound conceptual framework for assessing the influence of motivation on a range 
of health-related behaviours (Chatzisarantis, Hagger, Biddle, Smith, & Wang, 2003; Ng et al., 
2012). 
A recent approach has been to integrate self-determination theory and the theory of 
planned behaviour to improve model predictive efficacy and give further insight into the 
motivational elements underlying health behaviour (Hagger & Chatzisarantis, 2009b). 
Integrating compatible theories can address individual shortcomings in each theory and give a 
more comprehensive account of the factors associated with health behaviours which may 
influence further research, policy, and potential for theory-based interventions (Hagger, 
2009). Integration of self-determination theory and the theory of planned behaviour is based 
on the notion that an individual’s autonomous and controlled motivational orientation from 
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self-determination theory influences the formation of intention, through the mediation of 
attitudes, subjective norm, and perceived behavioural control, from the theory of planned 
behaviour (Hagger & Chatzisarantis, 2009). It is important to note the differing ontological 
and epistemological perspectives of these two theories and whether they could potentially 
offer complementary explanations of behaviour. Self-determination theory comes from an 
organismic perspective, based on the fulfilment of psychological needs; as such, motivational 
orientations reflect generalised tendencies to act in a behavioural domain in order to fulfil 
these needs. In contrast, social cognitive theories such as the theory of planned behaviour are 
based on beliefs regarding future engagement in an activity. A possible means by which these 
theories could complement each other lies in explanations of origins and how distal motives 
are translated into actions. Self-determination theory provides some indication of the origins 
of the social cognitive beliefs, based on the idea that an individual will seek out further 
opportunities to engage in behaviours that are need-satisfying, and form congruent beliefs 
regarding these behaviours. The theory of planned behaviour assists in delineating the 
process by which the generalised motives from self-determination theory are converted into 
actual behaviour. For example, an individual who feels autonomously motivated to pre-drink 
may form congruent beliefs regarding the evaluation of future engagement in pre-drinking; 
these beliefs may in turn influence their intentions to pre-drink. 
Research has adopted the integration of the two theories to predict behaviour (Hagger 
& Chatzisarantis, 2009b, 2012). In the context of alcohol consumption, the integrated model 
has been adopted to heavy episodic drinking in a sample of company employees across three 
time points (Hagger, Lonsdale, Hein, et al., 2012). Results indicated that, identified 
regulation, an autonomous form of motivation, and attitudes to reduce excessive drinking, 
accounted for a substantial proportion of the variance in heavy episodic drinking behaviour, 
suggesting that participants may choose to reduce their alcohol consumption because they 
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value the benefits of avoiding adverse alcohol-related health effects and believe it beneficial 
to keep their drinking within safe limits. 
The present study 
Given the evidence supporting the integration of self-determination theory and the 
theory of planned behaviour into a single model (Hagger & Chatzisarantis, 2009b; Hagger, 
Lonsdale, Hein, et al., 2012), it may provide a theoretical framework to guide research into 
the motives underpinning pre-drinking behaviour. Research on self-determination theory has 
tended to focus on links between autonomous motivation and avoidance of risky, health-
compromising behaviours (e.g., alcohol consumption, eating a high-fat diet), and between 
autonomous motivation and uptake of adaptive health behaviours (Ng et al., 2012). Much of 
the research investigating the link between self-determination theory and alcohol 
consumption have found controlled forms of motivation tend to be associated with increased 
alcohol consumption, and conversely, autonomous forms of motivation are associated with 
avoidance of, or reduced alcohol consumption (Neighbors, Lewis, Fossos, Grossbard, & 
Brown, 2007). Generally, research suggests that controlled motivation leads individuals to 
consume alcohol due to social pressures, typical of exhibiting extrinsic rationales for 
behavioural engagement (Chawla, Neighbors, Logan, Lewis, & Fossos, 2009; Neighbors, 
Larimer, Markman G., & Knee, 2004). However, Amiot, Sansfaçon, and Louis (2013) 
comment on the lack of self-determination theory research on the relationship between 
autonomous motivation and engaging in harmful behaviours (e.g., drug use, cheating). They 
found that when considering harmful behaviours, university students favoring in-group norms 
reported higher self-determined motivation to engage in behaviour consistent with the norms. 
This indicates that individuals may be similarly autonomously motivated to pursue health-
risk behaviours (e.g., pre-drinking), in part due to normative influences. Therefore, the 
influence of subjective norm in the theory of planned behaviour may be congruent with 
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controlled or autonomous reasons for acting. In addition to these studies, the meta-analysis by 
McEachan et al. (2011) included studies adopting the theory of planned behaviour on 
intention to avoid alcohol consumption as well as to consume alcohol, which show 
comparable predictive efficacy in terms of the theoretical components. Considering these 
findings, we adopted a novel approach in the present study to apply the integrated model to 
predict intentions to pre-drink and pre-drinking frequency in undergraduate students.  
We proposed a series of hypotheses that reflected the stimulated pattern of effects of 
the integrated model, based upon the proposed motivational sequence in which relations 
between motivational orientations from self-determination theory and intentions with respect 
to pre-drinking are mediated by constructs from the theory of planned behaviour (see Figure 
1 for a diagrammatic representation of the proposed relationships between theoretical 
constructs). Specifically, we hypothesized that autonomous motivation toward pre-drinking 
would positively predict attitude, subjective norm, and perceived behavioural control (H1). 
This hypothesis was based on previous research finding attitudes and perceived behavioural 
control are more likely consistent with autonomous motivation  (e.g., Hagger, Chatzisarantis, 
& Biddle, 2002; Hagger, Chatzisarantis, & Harris, 2006b; Hagger, Lonsdale, Hein, et al., 
2012) and that individuals may also be autonomously motivated to engage in behaviour 
because drinking at the behest of others is consistent with their autonomous motives and their 
genuine sense of self (Amiot et al., 2013). However, we also expected that controlled 
motivation would predict subjective norm (H2) as this variable may reflect perceived social 
approval to engage in behaviour, consistent with externally-referenced reasons for acting and 
previous research regarding controlled orientations and alcohol consumption (Chawla et al., 
2009; Knee & Neighbors, 2002). Consistent with the latter proposal, we expected no effects 
for controlled motivation on attitudes and perceived behavioural control (H3) as these are 
more likely to be aligned with autonomous motivation and have been consistently related to 
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beliefs that reflect this motive (i.e., attitudes and perceived behavioural control). In keeping 
with the main tenets of the theory of planned behaviour (Ajzen, 1991), we expected attitude, 
subjective norm, and perceived behavioural control to significantly predict intention (H4). 
We also hypothesized that intention and perceived behavioural control (H5) would predict 
pre-drinking frequency directly, where the latter approximated actual control (i.e., where 
perceptions of control reflect actual behavioural control unrelated to one’s intentions). With 
regards to the motivational sequence specified by the integrated model, and results of 
previous research (Amiot et al., 2013; Hagger, Lonsdale, Hein, et al., 2012), we expected the 
effects of autonomous motivation on intention be mediated by attitude, subjective norm, and 
perceived behavioural control (H6). Similarly, we expected the effect of controlled 
motivation on intention to be mediated by subjective norm only (H7) and that there would be 
no mediation of this path by attitude or perceived behaviour control (H8). Further, we 
anticipated the direct effects of autonomous and controlled motivation on intention would be 
zero, as the effects would be fully mediated by the proximal antecedent constructs from the 
theory of planned behaviour (H9). Finally, we hypothesized three-segment paths from 
autonomous motivation to pre-drinking behaviour through attitude, subjective norm, 
perceived behavioural control, respectively, and intention (H10). We also proposed that 
autonomous motivation would predict pre-drinking behaviour indirectly through perceived 
behavioural control (H11). Similarly, we hypothesized a three-segment path from controlled 
motivation to pre-drinking behaviour through subjective norm and intention (H12), but not 
through attitude nor perceived behavioural control and intention, or through perceived 
behavioural control (H13). 
Method 
Design 
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A prospective correlational design was adopted. Study measures were included in two 
separate internet-based questionnaires administered at two time points, four-weeks apart. 
Self-report measures of psychological variables from self-determination theory and the theory 
of planned behaviour as well as a self-report measure of past alcohol consumption were 
collected at baseline, with behavioural data (i.e., pre-drinking sessions) collected at a follow-
up time point, four weeks later. Data were collected over a period of four months1. 
Participants 
Ethical approval was secured by the [University omitted for masked review] 
university human research ethics committee prior to data collection. Undergraduate students 
were recruited via social media and recruitment posters placed on noticeboards and 
prominent locations around university campus locations in Western Australia. Participation 
was incentivized through entry into a prize draw or by offering course credit. Participants 
were eligible if they were aged 18 years or older and enrolled in a full-time course at a 
Western Australian university. A total of 508 participants completed the baseline 
questionnaire with 341 (67.1%) completing the follow-up questionnaire.2 
Measures 
Past Alcohol Consumption Behaviour. Participants’ alcohol consumption was 
collected using a computer-assisted personal interviewing method (Del Boca & Darkes, 
2003). Participants were asked to enter the amount of alcohol they had consumed in each 
                                                 
1We conducted a univariate ANOVA to test whether self-reported pre-drinking frequency (recorded at follow-
up) differed significantly between months of data collection. The result was statistically non-significant; F 
(3,278) = .529, p = .663; partial η2 = .006, indicating a lack of sampling bias. 
2A MANOVA indicated there was no significant difference between completers and non-completers in terms of 
their item scores on theoretical and behavioural measures at baseline; F (36, 456) = .894, p = .648; Wilk's Λ = 
0.934, partial η2 = .066. Tests of attrition bias revealed no statistically-significant difference in age (t (498) = -
3.73, p = .709) or gender distribution (χ2 (1) = .046, p = .830) across completers and non-completers who 
provided useable responses. 
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week in standard drink equivalents over the previous four weeks. In order to mitigate social 
desirability effects, we included statements reaffirming confidentiality as a preface to survey 
questions, and provided participants with a pictorial reference to assist in estimating their 
alcohol consumption, adapted from the National Health and Medical Research Council’s 
(2009) standard drinks guide. 
Definition of Pre-Drinking and Participant Identification as a Pre-Drinker. 
Participants were presented with the following statement defining pre-drinking behaviour, 
based on a conceptual definition provided by Pedersen and LaBrie (2007): “…drinking 
alcohol (purchased at a liquor store or supermarket) at your home or someone else’s house 
before you ‘go out’ for the night (e.g., visiting a bar, pub, nightclub, music venue, gig, or 
other social gathering)” (p. 238). This definition has been frequently used in other pre-
drinking research (e.g., Zamboanga, Schwartz, Ham, Borsari, & Van Tyne, 2010). 
Participants who indicated having engaged in pre-drinking in the past six months continued 
with the questionnaire and were invited to complete the follow-up upon completion, while 
those who had not were directed to an exit page. 
Autonomous and Controlled Forms of Motivation. Measures of autonomous and 
controlled forms of motivation from self-determination theory were based on Ryan and 
Connell’s (1989) perceived locus of causality scale and adapted from Hagger et al. (2011) to 
refer to pre-drinking behaviour. Participants were asked “Why are you likely to drink alcohol 
at your home or someone else’s before ‘going out’?” and were directed to respond to a series 
of reasons reflecting underlying motivational constructs: introjected regulation (e.g., “I feel 
ashamed when I do not drink before I go out”); extrinsic regulation (e.g., “I drink alcohol 
because other people say I should”); identified regulation (e.g., “It is important for me to 
drink alcohol before I go out”), and; intrinsic motivation (e.g., “I enjoy drinking before I go 
out”). Four items were used for each construct; with Likert-type response scales ranging from 
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1 (not true at all) to 4 (very true). We used responses to introjected regulation and extrinsic 
regulation items to create a scale for controlled motivation, and responses on identified 
regulation and intrinsic motivation to create a scale for autonomous motivation. 
Theory of Planned Behaviour. Items measuring the attitude, subjective norm, 
perceived behavioural control, and intention constructs from the theory of planned behaviour 
were developed in line with Ajzen’s (2002) recommendations. Items made reference to the 
target behaviour (i.e., pre-drinking), the time frame of interest (i.e., over the past/next four 
weeks), and the behavioural context (i.e., on each individual occasion or session). Attitude 
was measured on five items preceded by a common stem: “For me, [pre-drinking] over the 
next four weeks is...” followed by five-point bipolar adjective scales: unimportant/important, 
not worthwhile-worthwhile, harmful-beneficial, unenjoyable-enjoyable, and bad-good. 
Subjective norm was measured using three items (e.g., “People who are important to me 
would approve of my decision to [pre-drink] over the next four weeks”) with responses made 
on 6-point scales ranging from strongly disagree (1) and strongly agree (6). Perceived 
behavioural control was measured using three items (e.g., “How much personal control do 
you have over [pre-drinking] over the next four weeks?”) with responses made on six-point 
scales ranging from no control at all (1), to complete control (6). Intention was measured 
using three items (e.g., “I intend to pre-drink over the next four weeks”) with responses made 
on 6-point scales anchored by extremely unlikely (1) and extremely likely (6). 
Follow-up Pre-drinking Behaviour. In a follow-up questionnaire, participants 
entered the number of times they had engaged in pre-drinking each week, for the previous 
four weeks, into four text boxes, using the same CAPI method as in baseline and similar to 
previous research (e.g., Hagger, Lonsdale, Hein, et al., 2012; LaBrie et al., 2012).  
Procedure 
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Participants were directed to a web page providing information on the study and a link 
to the online baseline questionnaire. Participants were informed that consent to participate 
was considered declared once they indicated that they had agreed with the ethics statements 
and consented to complete the questionnaire. Participants were required to enter their email 
address at baseline, which was retained on the server for automated distribution of the 
invitation to complete the second questionnaire, four weeks later. Participants were either 
offered prize draw entry or points toward course credit for their participation. Data were 
matched across time points using an anonymized code unique to each participant. 
Data Analyses 
Variance-based structural equation modeling (VB-SEM) was used to test the 
adequacy of the hypothesized model in accounting for variance in the endogenous variables 
while controlling for measurement error and to test for significance of the hypothesized 
pattern of effects. The analysis was conducted using a non-parametric bootstrap resampling 
technique with 100 samples to maximize stability of path coefficients (Kock, 2012). All 
variables in the model were latent variables indicated by their corresponding item(s), 
including past behaviour, pre-drinking frequency, and demographic variables (age, gender). 
We controlled for past behaviour, gender, and age in analyses by specifying paths from these 
variables to each of the other variables in the hypothesized model (e.g., Keatley, Clarke, & 
Hagger, 2013b). Table 1 contains descriptive and model evaluation statistics, and zero-order 
correlations between modelled variables. 
Evaluation of the model was made at the measurement and structural levels according 
to published criteria for VB-SEM models (Vinzi, Chin, Henseler, & Wang, 2010). In 
summary, the model is considered suitable if: composite reliability (α) and internal 
consistency of measures (ρ) exceed .70; when average variance explained (AVE) in each 
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latent variable exceeds .50, and; the AVE for each variable exceeds the value of the 
correlation between that variable and all others in the model (Vinzi et al., 2010). Full 
colinearity variance inflation factor (FCVIF) values lower than 3.30 indicate no model issues 
with multicolinearity (Kock, 2012). Model fit is evaluated by the Q2 coefficient exceeding 
zero for endogenous variables , significant average R2 (ARS) and average path coefficient 
(APC) values (Kock, 2012), and the goodness-of-fit statistic (.10, .25, and .36 correspond to 
small, medium, and large effect sizes; Tenenhaus, Amato, & Vinzi, 2004). Hypothesized 
mediation effects were tested by calculating indirect effects from a bootstrapped resampling 
method with 100 replications (Kock, 2012). Mediation was confirmed by the presence of a 
statistically-significant indirect effect, with the direct effect being either statistically 
significant (partial mediation) or non-significant (full mediation). 
Results 
Participants 
A total of 286 (83.9%) of the follow-up sample reported pre-drinking within the 
previous four weeks, and were included in the final analysis (Mage = 21.45 years SD = 4.35 
years; 94 male, 190 female). The majority (79.2%) identified as being of Caucasian 
Australian ethnicity. Descriptive statistics and zero-order latent factor correlations for the 
study variables are given in Table 1. 
Structural Equation Model 
Model evaluation statistics for the measurement and structural levels are included in 
Table 1. The majority of conditions for model evaluation were satisfied, except for a single 
indicator of the perceived behavioural control factor, which drastically reduced scale 
reliability and was removed, and subjective norm factor which was marginally below the .70 
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criteria for reliability (ρ = .69). All Q2 coefficients exceeded zero, indicating sufficient 
predictive validity in endogenous variables (Kock, 2012). The model predicted 54% (R2Adj = 
.53) of the variance in student intentions to pre-drink over the next four weeks at baseline, 
and 20% (R2Adj = .18) of the variance in pre-drinking frequency at follow-up. Fit statistics 
used to assess VB-SEM models were satisfactory (ARS = .285; ARSAdj = .273; APC = 
.168;p< .001; GoF = .458). 
Direct effects pertaining to the motivational sequence of the integrated model are 
depicted in Figure 2. Autonomous motivation was statistically significantly and positively 
related to attitude and subjective norm, but did not statistically significantly predict perceived 
behavioural control (p = .098), providing partial support for our hypothesis (H1). Contrary to 
our hypotheses (H2 and H3), controlled motivation did not have a statistically significant 
effect on subjective norm (p = .118), but was statistically significantly and negatively related 
to attitude and perceived behavioural control. Consistent with the theory of planned 
behaviour relationships, pre-drinking intention was statistically-significantly predicted by 
attitude and subjective norm, and negatively predicted by perceived behavioural control, 
supporting our hypothesis (H4). Intention statistically significantly and positively predicted 
pre-drinking frequency; perceived behavioural control statistically-significantly and 
negatively predicted pre-drinking behaviour, supporting our hypothesis (H5), indicating that 
participants’ perceived behavioural control approximated their actual control over pre-
drinking. 
Mediation analyses were conducted by isolating each proposed mediating path and 
observing the direct, indirect, and total effects and observing whether the mediation was 
complete (only indirect effect is statistically significant) or partial (both direct and indirect 
effects are statistically significant) (Kock, 2011). Table 2 lists the hypothesized direct, 
indirect, and total effects. Broadly consistent with H6, we found statistically significant direct 
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and indirect effects of autonomous motivation on intention, indicating that this relationship 
was partially mediated by attitude and subjective norm, but not by, perceived behavioural 
control3. We found no support for the mediating effects of controlled motivation on 
intentions mediated by subjective norms, leading us to reject our hypothesis (H7). There were 
also no indirect effects of controlled motivation on intention mediated by attitudes and 
perceived behavioural control in support of our hypothesis (H8).  
Autonomous motivation had a statistically-significant direct effect on intention (i.e., 
the effect was not completely mediated), yet we found no direct effects for controlled 
motivation on intention, indicating only partial support for our hypothesis (H9). We found no 
support for three-segment paths from autonomous motivation to pre-drinking behaviour, 
mediated by attitude, subjective norm, perceived behavioural control, and intention, leading 
us to reject our hypothesis (H10). The effect of autonomous motivation on pre-drinking 
behaviour through perceived behavioural control only was also non-significant, leading us to 
reject out hypothesis (H11). We found no support for mediation of the path from controlled 
motivation to pre-drinking behaviour through subjective norm and intention, leading us to 
reject out hypothesis (H12). The effects were not observed through attitude and perceived 
behavioural control and intention, supporting our hypothesis (H13). Only the indirect pathway 
from controlled motivation to behaviour through perceived behavioural control was 
statistically significant; indicating complete mediation and leading us to reject our hypothesis 
(H14). 
Discussion 
                                                 
3We also assessed the relative contribution of each of the variables from self-determination theory and the 
theory of planned behaviour in predicting pre-drinking intention. Of the significant predictors, autonomous 
motivation, attitudes, and subjective norm explained 12%, 30%, and 7% of the variance in pre-drinking 
intention, respectively, providing support for motivational sequence of the model. 
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The purpose of the present study was to test the effectiveness of an integrated model 
based on self-determination theory and the theory of planned behaviour in predicting pre-
drinking intentions and actual pre-drinking behaviour. Findings supported hypotheses of the 
proposed model, with notable exceptions that have important ramifications for determining 
the adequacy of the model and its underlying theoretical bases in the context of pre-drinking. 
Overall, results indicated that individuals form pre-drinking attitudes and subjective norms 
that are consistent with autonomous reasons for acting (e.g., valuing benefits, enjoyment), 
and that these influence intentions to pre-drink. These results are consistent with research by 
Sheeran et al. (1999), who found attitudinally-controlled intentions tended to be reflective of 
self-determined motives than normatively-controlled intentions. The effect of autonomous 
motivation on subjective norm also provides support for Amiot et al. (2013), who found that 
individuals can be autonomously motivated to comply with social influences in engaging in 
harmful behaviours. That perceived behavioural control was not predicted by autonomous 
motivation suggests individuals’ perceptions of control are not consistent with autonomous 
reasons for pre-drinking (i.e., participants may value the benefits of pre-drinking, yet this is 
unrelated to their perceptions of control).  
Our results indicate that exhibiting controlled motivation to engage in pre-drinking 
behaviour is related to appraising the behaviour in a negative light and beliefs in a lack of 
control over pre-drinking. An individual who regulates behaviour through external 
contingencies (e.g., “I will feel embarrassed if I do not pre-drink”), may form negative 
attitudes towards pre-drinking behaviour (e.g., “harmful”, “bad”) and may feel less control 
over pre-drinking (e.g., “it is up to me whether or not I pre-drink”) over the behaviour. 
However, the effects of controlled motivation on attitude were small (i.e., β = -.08), 
compared to those of autonomous motivation on attitude. This is consistent with research 
showing autonomous motivation tends to be a stronger predictor of intention compared to 
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controlled motivation (Brickell, Chatzisarantis, & Pretty, 2006; Chatzisarantis, Hagger, & 
Smith, 2007; Hagger, Lonsdale, Hein, et al., 2011; Sheeran et al., 1999)   That controlled 
motivation exerts a stronger effect on perceived behavioural control suggests pre-drinking 
may influence control beliefs that have a more substantial direct effect on behaviour, than 
through intention. 
The null effect of controlled motivation on subjective norm and subsequent rejection 
of this hypothesis is inconsistent with descriptions of subjective norms as representing 
perceived social approval of engaging in behaviour, characteristic of controlled forms of 
motivation (Hagger, Lonsdale, Hein, et al., 2012). However, it may be that subjective norms 
are interpreted as more consistent with autonomous reasons for pre-drinking, rather than 
controlled. Finally, perceived behavioural control was negatively predicted by controlled 
motivation. This may mean that engaging in pre-drinking for controlled reasons (e.g., to 
conform, or avoid guilt) is influential in determining lower personal perceptions of control 
than determining perceived social approval. 
With regards to the mediation effects, the relationship between autonomous 
motivation and intention was partially mediated through attitude and subjective norm, 
suggesting that these beliefs are somewhat aligned with overall autonomous motives to 
engage in pre-drinking, such as fulfilling personally-relevant goals and the perceived social 
approval of others, supporting our hypotheses regarding these effects. Partial mediation 
indicates that there may be two processes by which distal motives from self-determination 
theory affect behaviour: a mediated route that includes intentions and its proximal predictors 
and a more direct route, that may spontaneously influence intention independent of the 
formation of belief-based evaluations of pre-drinking (Hagger, Chatzisarantis, & Harris, 
2006a). The statistically-significant partial mediation of subjective norm on the autonomous 
motivation-intention is consistent with Amiot et al.’s (2013) findings and suggests that beliefs 
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regarding social influences may be more internalized, and, therefore, less likely interpreted as 
controlling in our sample. This indicates that subjective norm may not constitute self-esteem-
based rationales for behavioural engagement.  
Consistent with the theory of planned behaviour, we found statistically-significant 
effects of attitude, subjective norm, and perceived behavioural control on pre-drinking 
intention. Although intention was a statistically-significant predictor of pre-drinking 
frequency in our model, the effect was small and was indicative of a substantial intention-
behaviour gap (i.e., only 34% of the variance in behaviour was explained), suggesting the 
model is not adequate in explaining pre-drinking behaviour. Although this contrasts with the 
findings of Cooke et al. (2014), their meta-analysis revealed that theory of planned behaviour 
relationships were moderated by the type of alcohol consumption behaviour, which may be 
evident in pre-drinking behaviour. Alternatively, Ajzen (2011) states that behaviours that 
have a considerable intention-behaviour gap may be considered non-reasoned in nature, and 
current results seem to support the notion that our sample may engage in pre-drinking without 
forming an explicit intention to do so. This is supported by the fact that some of the social 
cognitive variables from the model predict behaviour directly independent of intentions, 
which is a clear sign of less deliberative and more spontaneous effects on behaviour (Hagger, 
2013; Hagger & Chatzisarantis, 2014; Keatley, Clarke, & Hagger, 2011, 2013a) stronger 
direct effect of perceived behavioural control on pre-drinking frequency, and lack of support 
for an indirect effect of perceived behavioural control through intention. It may be that 
participants who reported higher perceived behavioural control may have not engaged in pre-
drinking over the four weeks from baseline, and, participants with low control over pre-
drinking may have engaged in pre-drinking more frequently over the period between baseline 
and follow-up. Results indicate that students tend to spontaneously or impulsively engage in 
pre-drinking when barriers to doing so are removed, as there was no mediation of intention 
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on the effect of perceived behavioural control on pre-drinking frequency (e.g., Hagger, 
Anderson, Kyriakaki, & Darkings, 2007). Given the reported financial hardship experienced 
by Australian university students (Richard, Bexley, Devline, & Marginson, 2007) and 
research indicating the price of alcohol is an important factor determining university students 
alcohol consumption behaviour (Caudwell & Hagger, 2014; Miller & Droste, 2013), it is 
likely that the cost of drinking or financial situation of students may be a good example of 
these barriers. Generally speaking, the significant direct effect of past behaviour on pre-
drinking frequency suggests substantial variance is unaccounted for by the model variables.  
To speculate on the basis of the current data, dual-systems models of behaviour may 
provide a worthwhile avenue for future research with regards to the prediction of pre-
drinking. Dual systems models posit that behaviour is influenced by reflective and impulsive 
systems (Perugini, Richetin, & Zogmaister, 2010; Strack & Deutsch, 2004). Reflective 
systems are thought to involve conscious deliberation leading to action (Strack & Deutsch, 
2004); explicit processes which we aim to measure using constructs such as those from the 
theory of planned behaviour. Conversely, impulsive systems are characterized by perceptual, 
cue-based influences on behaviour (Strack & Deutsch, 2004). Researchers using measures of 
implicit motivational constructs, such as the implicit association test and go/no-go association 
task, have demonstrated their effectiveness in predicting a range of alcohol consumption 
outcomes (Caudwell & Hagger, 2014; Keatley et al., 2013b; Lindgren et al., 2012; Thush & 
Wiers, 2007; Wiers et al., 2007). Given the weak intention-behaviour relationship observed in 
the present study and considerable effect of past behaviour, it is worth ascertaining the 
influence of constructs from the impulsive system in predicting pre-drinking. Alternatively, 
the prototype-willingness model (Gibbons & Gerrard, 1995) incorporates the construct of 
behavioural willingness (i.e., “how likely are you to engage in behaviour X”) alongside the 
construct of intention. Recent meta-analyses of the effects of prototypes and willingness on 
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intentions and behaviour in health-related contexts supports the utility of both willingness and 
intention in predicting behaviour, particularly so in the context of alcohol consumption 
behaviour (Todd, Kothe, Mullan, & Monds, 2014; van Lettow, de Vries, Burdorf, & van 
Empelen, 2014). A recent “modified” dual-processing approach to the prototype willingness 
model (Gerrard, Gibbons, Houlihan, Stock, & Pomery, 2008) suggests some behaviours such 
as binge drinking may be “neither entirely planful nor entirely impulsive” (Gibbons, 
Kingsbury, Gerrard, & Wills, 2011, p. 159), yet still performed with volition (Gerrard et al., 
2008). These model developments may therefore provide an alternative framework for future 
research. 
The finding that individuals appear autonomously motivated to form intentions to pre-
drink is a matter of concern, considering what is known about the relationships between need 
satisfaction, autonomous motivation, and health-promoting behaviours (e.g., Ng et al., 2012) 
and that pre-drinking alcohol consumption is associated with alcohol-related harm (Labhart, 
Graham, Wells, & Kuntsche, 2013; Merrill, Vermont, Bachrach, & Read, 2013). This 
represents a potential conflict in motives and outcomes in that pre-drinking appears to be 
consistent with autonomous motives and psychological need satisfaction, and therefore likely 
to be adhered to; whereas some of the outcomes associated with pre-drinking are harmful, 
and therefore inconsistent with other self-relevant motives such as maintaining good health. 
Autonomously-motivated pre-drinkers may not be aware of the health risks associated with 
pre-drinking (e.g., Labhart et al., 2013; Reed et al., 2011) or they may not be perceive them to 
apply to themselves (see Pavey & Sparks, 2010). Future self-determination theory research 
should, therefore, focus on behaviours in which individuals may be less likely to pursue 
positive health goals, such as reducing excessive drinking, because they are in fact 
autonomously motivated to pursue these health-risk behaviours (e.g., Amiot et al., 2013). 
Strengths, Limitations, and Avenues for Future Research 
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The present study has a number of strengths including: (1) a focus on an under-
researched behaviour, pre-drinking, which represents a substantive and documented risk to 
the health of students; (2) the adoption and application of an integrated theoretical model and 
variance-based structural equation analyses that permitted comprehensive test of the 
processes by which motivational and belief-based variables impacted on pre-drinking 
intentions and behaviour; (3) the adoption of a prospective design that allowed the prediction 
of future pre-drinking behaviour; and (4) the recruitment of a sample of undergraduate 
students of sufficient size to test hypothesized effects. 
Some limitations in the present study must be noted. Even though a prospective 
design was adopted, the current data are correlational and, as with all studies adopting such 
designs, this places limits on the inference of causality in effects tested in the proposed model 
(Hagger & Chatzisarantis, 2009a). In addition, the current sample was not randomly recruited 
or stratified and this places limits on the generalizability of the findings. However, the 
distribution and prevalence of pre-drinking activity and overall alcohol consumption of 
participants in the present study appear broadly consistent with other research (Hummer et 
al., 2013; LaBrie et al., 2012; Zamboanga et al., 2010) providing some evidence that the 
current sample’s pre-drinking behaviour was characteristic of the target population. 
An innovation of the current study is its focus on motivation to engage in pre-drinking 
behaviour, with findings inconsistent with previous research linking autonomous motivation 
to the avoidance of risky alcohol consumption (see Neighbors et al., 2007). Given the 
established links between autonomous motivation and health-promoting behaviours, the 
finding that autonomous motivation is related to the formation of positive attitudes and 
intentions to pre-drink presents an issue for self-determination theory research that largely 
focuses on behaviours and outcomes that are adaptive and conducive to optimal functioning 
(Amiot et al., 2013; Ng et al., 2012). Future applications of the integrated model in the area of 
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pre-drinking should seek to resolve this theoretical paradox. This may be by simultaneously 
examining autonomous and controlled forms of motivation from self-determination theory 
toward participation in, and avoidance of, pre-drinking. This could potentially assist in 
helping to resolve the apparent conflict between the motivational factors that underpin 
approach and avoidance of pre-drinking behaviour. 
Theory-based interventions may focus on changing beliefs toward pre-drinking, 
perhaps by introducing the risk associated with excessive alcohol consumption and pre-
drinking or educating students about estimating and employing safe levels of drinking (see 
De Visser & Birch, 2012; Pavey & Sparks, 2010). The key to interventions based on current 
findings may lie in making health information more salient and promoting autonomous 
reasons for pursuing healthy choices with respect to alcohol, which may shift attitudes toward 
reducing excessive drinking in pre-drinkers. However, given the intention-behaviour 
discrepancy or ‘gap’ in the present study, there may be little merit in solely attempting to 
change precursors of behavioural intention if this will not engender behaviour change 
(Hagger, Lonsdale, & Chatzisarantis, 2011, 2012; Hagger, Lonsdale, Koka, et al., 2012; 
Hagger & Luszczynska, 2013; Webb & Sheeran, 2006). Research that investigates some of 
the aspects related to individuals’ perceptions of control over pre-drinking (i.e., behavioural 
barriers) that are unrelated to their intentions may therefore present an important avenue for 
future research. Furthermore, dual-systems models of behaviour that take into account the 
measurement of reflective and impulsive determinants of behaviour may allow insights into 
the factors precipitating pre-drinking (e.g., Caudwell & Hagger, 2014; Keatley et al., 2011; 
Keatley et al., 2013b). Inclusion of such measures and may seek to increase the variance 
accounted for in outcome measures of alcohol consumption, and provide important avenues 
for theory-based interventions (e.g., Houben, Havermans, Nederkoorn, & Jansen, 2012; 
Houben, Nederkoorn, Wiers, & Jansen, 2011).  
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In conclusion, the present study identifies some influential motivational and social-
cognitive pathways to pre-drinking behaviour that appear somewhat inconsistent with 
previous research on other alcohol consumption behaviours. Individuals have autonomous 
motives and strong attitudes toward pre-drinking; and subjective norms seem to be closely 
aligned with autonomous motives rather than more controlling forms of motivation. Given 
the prediction of behaviour directly by perceived behavioural control and past behaviour, 
researchers should consider looking to theories that incorporate impulsive processes that may 
influence alcohol consumption behaviour beyond intentional or deliberative processes 
(Hofmann, Friese, & Wiers, 2011). This study provides a novel contribution to the increasing 
research focused on pre-drinking as a potentially dangerous pattern of alcohol consumption 
behaviour common in undergraduate populations. 
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Figure 1. Diagrammatic representation of the complementarity between self-determination theory (SDT) and the theory of planned behaviour 
(TPB) and how they are integrated (adapted from Hagger & Chatzisarantis, 2009). 
Note. PBC = perceived behavioural control.  
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Table 1.           





















M 6.70 21.45 - 2.54 1.37 4.27 4.32 5.05 4.15 .50 
SD 7.75 4.36 - 0.64 0.46 1.06 0.82 0.85 1.5 0.73 
R2 - - - .241 .026 .517 .211 .264 .536 .196 
ρ .871 - - .906 .899 .894 .829 .922 .978 .864 
α .802 - - .880 .870 .851 .690 .830 .966 .790 
FCVIFb 1.582 1.217 1.088 2.400 1.381 2.683 1.473 1.451 2.236 1.290 
q2 - - - .245 .027 .516 .212 .269 .535 .190 
1 (.793)                   
2 .135* (1)         
3 -.215** .002 (1)        
4 .445** -.134* -.030 (.741)       
5 .096 -.111 -.057 .301** (.730)      
6 .388** -.208** -.076 .695** .145* (.792)     
7 .258** -.215** -.015 .404** .191** .472** (.787)    
8 -.210** .192** -.019 -.301** -.440** -.224** -.044 (.924)   
9 .356** -.242** .006 .614** .175** .694** .466** -.258** (.968)  
10 .364** -.034 -.032 .352** .217** .322** .127* -.293** .279** (.784) 
Note. *p<.05, **p<.01.  
PBC = Perceived Behavioral Control; ρ = composite reliability; α  = Cronbach’s alpha; FCVIF, Full Colinearity Variance Inflation Factor. The squared average variance 
extracted (AVE) statistic for each latent variable is presented on the principal diagonal of the correlation matrix. 
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Table 2 
Mediation Analyses Showing the Direct, Indirect, and Total Effects for the Hypothesized Model Paths 
Path Direct (f2) p Mediator Indirect (f2) p Total (f2) p Mediation  
AM-Int .188 (.116) <.001 
Att .281 (.173) <.001 .470 (.288) <.001 Partial 
SN .041 (.025) .009 .229 (.141) <.001 Partial 
PBC .005 (.003) .198 .194 (.119) <.001 None 
CM-Int .015 (.003) .353 
Att -.043 (.007) .022 -.028 (.005) .225 None 
SN .011 (.002) .138 .026 (.004) .261 None 
PBC .030 (.005) .058 .045 (.008) .109 None 
PBC-PD -.156 (.046) .014 Int -.010 (.003) .127 -.166 (.049) .008 None 
AM-PD .162 (.057) .006 
Att-Int .016 (.006) .281 .179 (.063) <.001 None 
SN-Int .002 (.001) .310 .164 (.058) .004 None 
PBC-Int <.001 (<.001) .342 .196 (.069) .002 None 
PBC .016 (.006) .123 .178 (.063) .004 None 
Int .010 (.003) .275 .172 (.060) .001 None 
CM-PD .102 (.022) .064 
Att-Int -.005 (.001) .121 .097 (.021) .076 None 
SN-Int .001 (<.001) .235 .103 (.022) .060 None 
PBC-Int .004 (.001) .124 .168 (.037) .012 None 
PBC .060 (.013) .024 .162 (.035) .015 Complete 
Int .006 (.001) .186 .108 (.023) .052 None 
Note. AM= autonomous motivation; Int = intention; CM = controlled motivation; PBC = perceived behavioural control; PD = pre-drinking frequency; Att = Attitude; SN = 
Subjective Norm. 
Indirect effects calculated via bootstrap resampling method. Effects are shown controlling for past behaviour, age, and gender.  
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Figure 2. Results of the VB-SEM analyses showing statistically significant direct and indirect path coefficients between variables in the integrated theoretical model. 
Note. * p < .05; ** p < .01. 
Paths estimated from control variables to model variables are as follows: Past behavior → Autonomous Motivation (β = 0.49; p < .001); Past behavior → Controlled 
Motivation (β = 0.11; p = .019); Past behavior → Attitude (β = 0.21; p < .001); Past behavior → Subjective Norm (β = 0.16; p = .012); Past behavior → PBC (β = -0.17; p = 
.001); Past behavior → Intention (β = 0.12; p = .01); Past behavior → Pre-drinking frequency (β = 0.28; p <.001);  
Age → Autonomous Motivation (β = -0.20; p = .003); Age → Controlled Motivation (β = -0.13; p = .007); Age → Attitude (β = -0.15; p <.001); Age → Subjective Norm (β 
= -0.19; p < .001); Age → PBC (β = 0.16; p < .001); Age → Intention (β = -0.10; p = .004); Age → Pre-drinking frequency (β < -0.01; p = .474);  
Gender → Autonomous Motivation (β = 0.08; p = .096); Gender → Controlled Motivation (β = -0.04; p = .292); Gender → Attitude (β = -0.04; p = .211); Gender → 
Subjective Norm (β = 0.03; p = .296); Gender → PBC (β = -0.08; p = .082); Gender → Intention (β = 0.07; p = .051); Gender → Pre-drinking frequency (β = 0.02; p = .35) 
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Abstract 
The present study investigated how pre-drinking could be explained using a model based on 
dual-systems theory, incorporating measures of explicit and implicit constructs. 
Undergraduate students (N = 144; 44 male; 100 female; Mage = 20.1 years), completed an 
online survey comprising measures of pre-drinking motives, a measure of pre-drinking cost 
motives, and an alcohol identity implicit association test. Variance-based structural equation 
modelling revealed that the predictors explained 34.8% of the variance in typical pre-drinking 
alcohol consumption and 25% of the variance in alcohol-related harm. Cost, interpersonal 
enhancement, and barriers to consumption motives predicted higher typical pre-drinking 
alcohol consumption and greater alcohol-related harm. Higher situational control scores 
predicted lower typical pre-drinking alcohol consumption, and lower alcohol-related harm. 
Positive implicit alcohol identity predicted alcohol-related harm, but not typical alcohol 
consumption. Results indicate that a dual-systems approach to pre-drinking has utility in 
predicting alcohol-related harm and may inform interventions to reduce excessive alcohol 
consumption and associated harm. 
Keywords: alcohol, pre-drinking, pre-loading, dual-systems theory, alcohol-related harm 
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Introduction 
Excessive alcohol consumption is particularly prominent in university student 
populations; students tend to outdrink their non-student peers on drinking occasions (Slutske 
et al., 2004). A recent web-based study demonstrated that the vast majority of university 
students drink alcohol, and of those who do drink, a third are doing so at hazardous levels 
Hallett et al. (2012). Pre-drinking (also known as pre-partying) refers to the consumption of 
alcohol at home or a private residence, prior to going to a subsequent event for the evening 
(such as a party, bar, or night club) where drinking often continues (Pedersen & LaBrie, 
2007). Miller (2013) conducted a large-scale, multi-site, random sample of Australians on 
nights out in popular drinking locations on Friday and Saturday nights, to gather information 
on their drinking behaviors. Of the national sample (N = 6,762), 65% of interviewees 
reported pre-drinking during their current night out, with 85% of these doing so in private 
homes. Although large-scale prevalence data is informative, to date, few studies have 
investigated the relationship between the psychological factors influencing pre-drinking, and 
how they may relate to alcohol consumption in pre-drinking sessions, and alcohol-related 
harm. Research that identifies these factors can lead to a more comprehensive understanding 
of excessive alcohol consumption during pre-drinking sessions that may be informative for 
health behavioral interventions. 
Pre-drinking can lead to excessive alcohol consumption and has been linked to 
alcohol-related harm in a number of studies. LaBrie et al. (2011) showed that a quarter of 
American college students reported drinking to unconsciousness within the past month with 
much of the alcohol consumed during pre-drinking sessions. Research by Hughes et al. 
(2008) showed that pre-drinkers in the United Kingdom were more than four times more 
likely to consume as much as five times the recommended safe drinking limit over an 
evening, and more than twice as likely to have been involved in a confrontation in the night-
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time environment (popular bar or night club areas). Miller’s (2013) multi-site study sampling 
drinkers in Australian night-time environments found that pre-drinkers were more likely to 
report engaging in aggressive behavior, experiencing alcohol-related accidents, and driving 
under the influence of alcohol, than non-pre-drinkers. These results have been corroborated in 
university populations, where students were shown to be more likely to consume more 
alcohol during pre-drinking occasions, and more likely to experience alcohol-related harm 
than those who did not pre-drink on these occasions (Hummer, Napper, Ehret, & LaBrie, 
2013; Labhart, Graham, Wells, & Kuntsche, 2013; Pedersen & LaBrie, 2007). 
Pre-drinking motives 
LaBrie, Hummer, Pedersen, Lac, and Chithambo (2012) developed and validated the 
prepartying motives inventory, a measure of pre-drinking-specific motives that comprises 
four motive dimensions. Interpersonal enhancement consists of motives regarding the social 
elements of pre-drinking, including meeting and talking to new people, and enjoying the pre-
drinking environment. Intimate pursuit reflects pre-drinking for the purpose of seeking a 
romantic or sexual partner during pre-drinking or at the subsequent event. Situational control 
refers to being able to exert some control over alcohol consumption that is perhaps not 
possible in other drinking contexts, such as the type or alcoholic beverage consumed, 
avoiding drink tampering, and not having to drink at the subsequent event following pre-
drinking. Barriers to consumption reflect pre-drinking motives related to having access to or 
being in possession of alcohol in contexts where doing so is risky (e.g., alcohol-free or 
policed events). LaBrie et al. (2012) demonstrated the validity of the inventory in their scale-
development study, however there may be other factors that influence pre-drinking not fully 
accounted for by the measure. 
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Cost of alcohol appears an important motive for pre-drinking reported by student pre-
drinkers, who largely consider pre-drinking as an inexpensive way of becoming intoxicated 
prior to attending a subsequent event (e.g., Pedersen, LaBrie, & Kilmer, 2009; Read, Merrill, 
& Bytschkow, 2010). Price has been raised as the most important factor influencing pre-
drinking, reported by 61% of pre-drinkers on nights out, followed by social motives such as 
fun and socialisation, reported by 22.4% of pre-drinkers (Miller, 2013). Miller and Droste 
(2013) provide further evidence in investigating the effect of increasing the cost of alcohol on 
university students’ hypothetical drinking behavior. They found that at a price between $1 
and $3 per standard drink, their entire sample reported willingness to consume four or more 
drinks; as price increased to $10 per drink, less than a quarter of the sample were still willing 
to do so. Although pre-drinking was not a focus of Miller and Droste’s (2013) study, 
evidence indicates expensive drinks in licensed premises may favour the consumption of 
cheap alcohol prior to attending these premises (e.g., Miller, 2013), making pre-drinking an 
appealing option for alcohol consumption. An item reflecting cost was included during 
development of LaBrie and colleagues’ (2012) prepartying motive inventory; however, the 
authors indicated it was not sufficiently contained within the factor structure of the inventory 
and was therefore omitted from the final version. This appears to be an important omission, 
as financial motives clearly represent an important motive for pre-drinking and may present 
an avenue for individual-level or policy-based interventions to reduce excessive pre-drinking. 
For example, frugality has been identified as negatively predicting alcohol expenditure, as 
well as typical and peak session alcohol consumption in college students (Rose, Smith, & 
Segrist, 2010). Although pre-drinkers motivated by cost may be considered frugal, findings 
from Barton and Husk (2012) show that pre-drinkers in fact spend more money in total on 
nights involving pre-drinking than those who did not pre-drink, a fact which may be 
communicated in health behavior-change interventions. From a policy perspective, pre-
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drinkers motivated by cost may be responsive to minimum or ‘floor’ pricing policies that may 
remove or reduce the financial incentive in pre-purchasing alcohol at cheaper retail prices 
(Lonsdale, Hardcastle, & Hagger, 2012; MacLean & Callinan, 2013). 
Impulsive processes and alcohol consumption 
Recently, research has looked at the influence of impulsive processes on alcohol 
consumption behaviors (e.g., Houben & Wiers, 2006, 2009; Lindgren et al., 2012). Much of 
this research takes a dual-systems approach to explaining behavior (e.g., Strack & Deutsch, 
2004), which posits that behavior is influenced by reflective and impulsive systems operating 
in parallel and interacting with each other. The reflective system incorporates deliberations or 
conscious processes that influence behavior (e.g., planning, intention); whereas the impulsive 
system incorporates automated, associative processes that influence behavior. The impulsive 
system is thought to constitute an associative store of episodic and semantic links between 
perceptual input, and behavioral schemata (Strack & Deutsch, 2004). This associative store 
may include positive affective reactions, or typical approach-avoidance behavioral 
tendencies, following presentation of certain perceptual stimuli (Hofmann, Friese, & Wiers, 
2008). These associations are thought to be quickly reactivated in future presentation of such 
stimuli, which may override processes in the reflective systems, such as intention, restraint, 
or self-control (Hofmann et al., 2008). With respect to alcohol consumption, excessive past 
experience with alcohol consumption may lead to the formation of strong associative clusters 
in the impulsive system that may supersede more deliberative, reflective processes, and 
contribute to problematic patterns of alcohol consumption (see Wiers et al., 2007). 
Numerous authors have advocated a dual-systems approach to improve the prediction 
of health behavior by including measures of impulsive processes  (e.g., Hagger, 2013a, 
2013b; Hagger & Chatzisarantis, 2014; Hofmann, Friese, & Strack, 2009; Sheeran, 
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Gollwitzer, & Bargh, 2013) such as the implicit association test (IAT; Greenwald, McGhee, 
& Schwartz, 1998). Such an approach may be particularly important to predict risky health 
behaviors such as excessive alcohol consumption, where predictive models based on 
exclusively explicit theories of behavior perform less well than for behaviors requiring 
planning or intending to act. For example, dieting or physical activity behaviors appear to be 
better predicted by models based on the theory of planned behavior than risk or abstinence-
based behaviors, such as engaging in alcohol consumption, or reducing alcohol use (see 
McEachan, Conner, Taylor, & Lawton, 2011). Keatley, Clarke, and Hagger (2012, 2013) 
showed that a range of spontaneous behaviors, that ostensibly required less planning, were 
better predicted by implicit measures of motivation than explicit measures. Similarly, 
Churchill et al. (2008) found that incorporating implicit measures to a theory of planned 
behavior model significantly improved prediction of impulsive snacking behavior. Research 
into the prediction of alcohol consumption behaviors by measures of implicit processes may 
also have marked importance in the applied sense. For example, Houben et al. (2010; 2012) 
demonstrated that participants presented with alcohol cues that were consistently paired with 
negative responses (a type of evaluative conditioning) exhibited stronger negative implicit 
attitudes toward alcohol and a subsequent reduction in alcohol consumption over the 
following week relative to controls (Houben, Havermans, Nederkoorn, & Jansen, 2012; 
Houben, Havermans, & Wiers, 2010). Studies such as these show the importance of 
considering influences on behavior from both reflective and impulsive systems in order to 
identify the predictors of behavior.  
The present study 
The aim of the present study was to investigate how pre-drinking alcohol 
consumption and alcohol-related harm could be explained using a predictive model based on 
dual-systems theory, incorporating measures of both reflective and impulsive systems. 
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Although the prepartying motives inventory has demonstrated criterion validity in predicting 
pre-drinking alcohol consumption, we expect that self-reported cost motive, a factor excluded 
from that inventory, may be an important determinant of pre-drinking, especially in an 
Australian sample (Miller, 2013; Miller & Droste, 2013). A further focus of the study was to 
investigate the relationship between pre-drinking motives and perceived alcohol-related 
harm, which, as yet, appears unexplored. In addition, evidence for the role of implicit 
processes in alcohol consumption warrants consideration how implicit measures may predict 
alcohol consumption behaviors such as pre-drinking, and alcohol-related harm. Therefore, we 
adopted a dual-systems perspective to investigate the predictive validity of both the 
prepartying motives inventory and self-reported cost motive as explicit measures, and the 
alcohol identity implicit association test as an implicit measure, in their prediction of typical 
pre-drinking alcohol consumption, and alcohol-related harm. We hypothesised that four pre-
drinking motives from the prepartying motives inventory, intimate pursuit (H1), 
interpersonal enhancement (H2), barriers to consumption (H3), and situational control (H4), 
would significantly and positively predict students’ self-reported typical pre-drinking alcohol 
consumption. We also hypothesised that self-reported cost motive would have positively 
predict pre-drinking alcohol consumption, independent of the effects of other dimensions 
from the pre-parting motives inventory (H5), given evidence from previous research 
indicating that cost is a primary reason for pre-drinking. We also hypothesised that greater 
implicit alcohol identity would positively predict typical pre-drinking alcohol consumption 
(H6), and that these effects would be independent of the explicit motive dimensions captured 
in the prepartying motives inventory. 
In addition, we hypothesised that the four pre-drinking motives, intimate pursuit (H7), 
interpersonal enhancement (H8), barriers to consumption (H9), and situational control (H10), 
would significantly predict alcohol-related harm in students. We also predicted that self-
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reported cost motive would have a pervasive effect on alcohol-related harm (H11) given the 
association between cost and pre-drinking, and that pre-drinkers encounter more alcohol-
related harm on drinking occasions (e.g., Barry, Stellefson, Piazza-Gardner, Chaney, & 
Dodd, 2013; Labhart et al., 2013). Finally, we hypothesised that implicit alcohol identity 
would predict alcohol-related harm (H12), and that these effects would be independent of the 
explicit motive dimensions captured in the prepartying motives inventory. 
Method 
Participants 
One hundred and forty-four undergraduate psychology students (44 male, 100 female, 
Mage = 20.1 years, SD = 1.58 years) participated in the study for course credit. Criteria for 
inclusion in the study were: (1) current university student status; (2) over legal drinking age 
(18 years); and (3) had engaged in at least one pre-drinking occasion in the previous month. 
The majority of participants (82%) identified as being of Caucasian Australian ethnicity, and 
76.4% of the sample reported drinking alcohol approximately once a month. Participants 
reported first drinking alcohol at a mean age of 15.9 years (SD = 1.53), and first becoming 
intoxicated at 16.3 years (SD = 1.57). The study was approved by the [University omitted for 
peer review] University Health Research Ethics committee in advance of data collection. 
Materials 
Pre-drinking motives. The pre-partying motives inventory (PMI; LaBrie et al., 2012) 
is a 16-item measure comprising common reasons or motives relating to student pre-drinking 
behavior. Students are asked to rate how often each statement reflects their reasons for pre-
drinking in the last 12 months, on a five-point Likert-type scale ranging from 1 (almost 
never/never) to 5 (almost always/always). The PMI has four motive dimension subscales. 
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Interpersonal enhancement (6 items) relates to pre-drinking to enhance sociability and 
interaction prior to the event (e.g., “…to meet new friends once I go out”). Intimate pursuit 
(three items) relates to pre-drinking to increase the likelihood of meeting potential romantic 
or sexual partners (e.g., “…to increase the likelihood of hooking up.”). Situational control 
(four items) relates to pre-drinking to control the type or quantity of alcohol consumed during 
a session (e.g., “…to enjoy my favourite drink in case the place I’m going does not serve that 
drink”). Barriers to consumption (two items) reflects pre-drinking to mitigate the lack of 
alcohol at the later function or to avoid negative repercussions related to taking alcohol to a 
function (e.g., “…to avoid getting caught with alcohol on the way to, or at, the final 
destination”). We included an item reflecting self-reported cost motive that was omitted from 
the scale following its validation (“I pre-drink because it is cheaper than purchasing drinks 
at the destination”) as cost has been implicated as an important reason for pre-drinking 
(MacLean & Callinan, 2013; Miller, 2013; Read et al., 2010). We expected this measure to 
have a significant independent effect on pre-drinking behavior irrespective of whether or not 
it was associated with the other items on the inventory or did not load neatly on any one 
factor from the inventory. 
Implicit alcohol identity. We used the alcohol identity implicit association test (AI-
IAT; Gray, LaPlante, Bannon, Ambady, & Shaffer, 2011) to measure students’ implicit 
alcohol identity. The AI-IAT has been found to significantly predict unique variance in 
alcohol consumption, craving, and related problems, after controlling for explicit predictors 
(Lindgren et al., 2012). The AI-IAT is a computer-administered categorisation task 
comprising two target (me and not me) and two attribute (drinker and non-drinker) categories 
and a list of words related to each (i.e., me, mine, me, self, they, them theirs, other, drinker, 
partier, drunk, drink, non-drinker, abstainer, sober, abstain). Participants are required to 
categorise words into their respective target or attribute category as they are presented in 
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trials, by pressing designated keys on their computer keyboard. We created a five-step online 
version of the AI-IAT. Participants could correct erroneous responses by pressing the correct 
key before advancing to the next trial. The IAT was scored according to the improved D-
score algorithm suggested by Greenwald et al. (2003). Positive D-scores were indicative of 
strong implicit alcohol identity. 
Alcohol consumption. Participants estimated how much alcohol they would consume 
during a typical pre-drinking session, in Australian standard drink equivalents, with the aid of 
a pictorial guide adapted from National Health and Medical Research Council (NHMRC; 
2009) guidelines. In order to illustrate the pre-purchased element in pre-drinking sessions, 
larger containers of alcohol (e.g., 700mL bottles, 24-can cartons) were included in the guide 
as well as measures used on licensed premises (e.g., a 335ml beer bottle). We also measured 
participant alcohol consumption frequency using an item from the AUDIT-C (Bush, 
Kivlahan, McDonell, Fihn, & Bradley, 1998).  
Alcohol-related harm. The Brief Young Adult Alcohol Consequences Questionnaire 
(B-YAACQ) was used as a measure of alcohol-related harm. The B-YAACQ consists of 24 
statements regarding negative experiences related to alcohol consumption in the previous 
three months (e.g., passing out from drinking, having a hangover) with respondents prompted 
to provide a ‘yes’ or ‘no’ response to each. We scored no responses as 0, and yes responses as 
1, and summed responses to form an index of alcohol-related harm for each participant 
ranging from 1 to 24, with higher scores indicating higher alcohol-related harm. 
Procedure 
Participants were provided with information on the study and were invited to access 
an online questionnaire. Participants consented to participate by clicking ‘Agree’ to a series 
of statements regarding their informed consent. Participants completed demographic 
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questions as well as measures of alcohol consumption, the PMI, and the AI-IAT. The 
measures were presented in a random order to each participant, and items within measures 
were displayed in a random order, to avoid potential presentation-order effects. 
Results 
Preliminary analyses 
In terms of alcohol consumption frequency, 98 (76.4%) participants indicated they 
drank alcohol at least once a month. On average, participants reporting drinking 6.6 standard 
drinks during a typical pre-drinking session (SD = 4.0, median = 6). Table 1 includes 
descriptive statistics of the study variables. 
Variance-Based Structural Equation Model 
Correlations between study measures are included in Table 1. Controlling for alcohol 
consumption frequency, we used variance-based structural equation modelling to test the 
relationships between the explicit PMI motive dimensions and cost motive, and the AI-IAT in 
how they predicted typical alcohol consumption during pre-drinking sessions, and experience 
of negative alcohol-related consequences on the B-YAACQ in the previous month. Latent 
variables were generated for each PMI motive dimension from their respective indicators. 
The AI-IAT and B-YAACQ scores were modelled as single-indicator latent variables, the 
former from participant D-scores, and the latter from the summed alcohol-related harm index. 
We sought to establish whether the self-reported cost motive item would load on the barriers 
to consumption subscale, as anticipated by LaBrie et al (2012). However, consistent with 
LaBrie et al., cost failed to load significantly on any PMI subscale. Given previous research 
on the importance of cost in driving alcohol consumption decisions in students and young 
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adult Australians (Miller, 2013; Miller & Droste, 2013), we retained the self-reported cost 
motive as a single-indicator latent variable in our analyses. 
Evaluation of the model was made at the measurement and structural levels according 
to published criteria for VB-SEM models (Vinzi, Chin, Henseler, & Wang, 2010). In 
summary, the model was considered suitable if the following latent variable criteria were 
met: (1) composite reliability (ρ) and internal consistency (α) exceeded .70; (2) the average 
variance extracted (AVE) exceeded .50, and; (3) the square root of the AVE exceeded the 
value of the correlation between that variable and all others in the model (Vinzi et al., 2010). 
For the PMI, item loadings should exceed .50 (p < .05) on their respective motive dimensions 
(Hair, Black, Babin, & Anderson, 2009). Full-colinearity variance-inflation factor (FCVIF) 
values lower than 3.30 indicate no issues with multicolinearity (Kock, 2012). Overall model 
fit was evaluated by the Q2 coefficient exceeding zero for endogenous variables (Hair, 
Sarstedt, Ringle, & Mena, 2012), significant average R2 (ARS) and average path coefficient 
(APC) values (Kock, 2012), and the goodness-of-fit (GoF) statistic (.100, .250, and .360 
correspond to small, medium, and large effect sizes; Tenenhaus, Amato, & Vinzi, 2004). 
Reliability coefficients and average variance extracted (AVE) values for the PMI are 
provided in Table 1. Overall, the model fit was adequate (APC = .160, ARS = .299, Adj. 
ARS = .263, Tenenhaus GoF = .516). The PMI motive dimensions, self-reported cost motive, 
and AI-IAT predicted 25% (Adj. 𝑅𝑅2 = .211, Q2 = .255) of the variance in B-YAACQ scores, 
and 34.8% (Adj. 𝑅𝑅2 = .315, Q2 = .353) of the variance in typical pre-drinking alcohol 
consumption. Model path coefficients between the PMI motive dimensions and self-reported 
cost motive, AI-IAT, and both typical pre-drinking alcohol consumption and B-YAACQ 
scores are included in Figure 1. 
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Results indicated that the intimate pursuit motive dimension from the PMI did not 
significantly predict typical pre-drinking alcohol consumption, leading us to reject H1. The 
interpersonal enhancement, barriers to consumption, and situational control motive 
dimensions from the PMI significantly predicted typical pre-drinking alcohol consumption, 
supporting H2 through H4. The self-reported cost motive item also significantly predicted 
typical pre-drinking alcohol consumption, supporting H5. The AI-IAT did not significantly 
predict typical pre-drinking alcohol consumption, leading to rejection of H6.  
With regards to the hypotheses underlying alcohol-related harm, intimate pursuit did 
not significantly predict scores on the B-YAACQ, leading to the rejection of H7. However, 
the interpersonal enhancement, barriers to consumption and situational control motive 
dimensions significantly predicted B-YAACQ scores, supporting H8-10. Self-reported cost 
motive positively predicted B-YAACQ scores, supporting H11. The AI-IAT significantly 
predicted scores on the B-YAACQ, supporting H12. 
Discussion 
The aim of the present study was to examine the effects of explicit pre-drinking 
motives and implicit alcohol identity on typical pre-drinking alcohol consumption and 
alcohol-related harm. We adopted a dual-systems approach to propose hypothesised effects of 
explicitly-measured self-reported motives from the pre-drinking motives inventory and an 
implicit association test of alcohol identity on typical pre-drinking alcohol consumption and 
alcohol-related harm outcomes. We also included the self-reported cost motive as a single-
indicator latent variable as an additional predictor of outcomes our analyses, in response to 
research that has identified cost as a key reason for pre-drinking and its lack of inclusion in 
the pre-drinking inventory. We anticipated that the explicit and implicit measures would 
predict these outcome variables in a pattern consistent with dual-systems models (e.g., 
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Perugini, 2005; Strack & Deutsch, 2004). To our knowledge, this is the first study to adopt a 
dual-systems approach in predicting a specific alcohol consumption behaviour (i.e., pre-
drinking) and its consequences.  
Explicit motives. Focusing on the effects of motives from the pre-partying inventory 
that were proposed to reflect more explicit factors influencing typical pre-drinking alcohol 
consumption, we found that self-reported pre-drinking alcohol consumption was statistically 
significantly and positively predicted by interpersonal enhancement and barriers to 
consumption, and negatively predicted by situational control. Pre-drinking alcohol 
consumption was not, however, significantly predicted by intimate pursuit.  
As interpersonal enhancement motives relate to socialising with friends and making 
for an interesting drinking occasion, these results are consistent with the body of research 
highlighting the influence of social dynamics that underpin individuals’ pre-drinking 
behavior (e.g., Pedersen & LaBrie, 2007; Pedersen et al., 2009). That situational control 
negatively predicted typical pre-drinking alcohol consumption contrasts with the results of 
LaBrie et al (2012), who found a positive relationship between these variables. It is possible 
that individuals who pre-drink for reasons associated with situational control may do so to 
enjoy specific drinks, or types of drinks, in the pre-drinking context. In doing so, they may 
consume less alcohol when pre-drinking as they are focused on enjoying the beverage itself 
rather than more hedonistic motives such as interpersonal enhancement or intimate pursuit. 
Individuals who score lower on situational control may therefore consume more alcohol 
during pre-drinking sessions. This has potential implications for interventions that promote 
the enjoyment of types of alcoholic beverages in moderation, rather than excessive, 
uninhibited alcohol consumption. The barriers to consumption motive reflects being 
motivated to pre-drink based on the availability or ability to consume alcohol at the 
subsequent destination. LaBrie et al. (2012) speculated that individuals who endorse this 
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motive likely attain peak BAC during pre-drinking sessions, to optimise the intoxication 
“buzz” that carries them through the evening. Our results appear consistent with this premise 
indicating that restricted access to alcohol at the destination (e.g., queuing, drink limits) 
motivates individuals to consume more alcohol during pre-drinking sessions (e.g., Wells et 
al., 2009). In addition, the significant effect of self-reported cost motive on typical pre-
drinking alcohol consumption is consistent with findings throughout the literature that 
individuals appear motivated to pre-drink because it is a cost-effective way of becoming 
intoxicated for the subsequent event relative to purchasing alcohol when at the subsequent 
event (Miller, 2013). These findings suggest that pre-drinking may potentially be effectively 
controlled by the introduction of ‘floor’ pricing schemes, or introducing a volumetric taxation 
system, that reduces the motive to pre-drink for cost reasons (Byrnes, Cobiac, Doran, Vos, & 
Shakeshaft, 2010; Lonsdale et al., 2012). 
For the second set of hypotheses, relating to the effects of motives on perceived 
alcohol harm, interpersonal enhancement, barriers to consumption and situational control 
significantly predicted alcohol-related harm. Intimate pursuit did not significantly predict 
scores on our measure of alcohol-related harm, suggesting that this motive is not consistent 
with excessive drinking leading to alcohol-related harm. The finding that interpersonal 
enhancement significantly predicted alcohol-related harm suggests that individuals who pre-
drink to socialise while consuming alcohol may encounter higher instances of alcohol-related 
harm. A potential focus for future research may be upon ‘drinking games’ (Hummer et al., 
2013), which allow individuals to socialise while consuming large quantities of alcohol at 
pre-drinking sessions, potentially contributing to the experience of alcohol-related harm. That 
higher scores on the barriers to consumption dimension significantly predicted alcohol-
related harm is consistent with the relationship between this dimension and pre-drinking 
alcohol consumption. The finding indicates that individuals endorsing this motive may also 
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be likely to encounter alcohol-related harm as a result of excessive pre-drinking for reasons 
related to access to alcohol (e.g., LaBrie et al., 2012). Situational control scores negatively 
predicted alcohol-related harm, indicating that pre-drinkers who value exerting control over 
their alcohol consumption during pre-drinking sessions potentially report lower alcohol-
related harm, perhaps due to drinking less during pre-drinking sessions.  
Self-reported cost motive significantly predicted alcohol-related harm, which 
highlights the risk associated with being motivated to pre-drink because cheap alcohol can be 
consumed prior to going out, and alcohol-related harm. This finding presents a dilemma for 
initiatives aimed at reducing excessive drinking by increasing the cost of alcohol for 
consumers. For example, Anderson, Chisholm, and Fuhr (2009) reported that policy-based 
increases in alcohol prices indeed led to both reduced alcohol consumption and alcohol-
related harm in many countries. However, trends show that some consumers tended to seek 
out cheaper alternatives in response. For instance, the alcopops tax introduced in Australia to 
reduce excessive consumption of ready-to-drink alcoholic beverages appeared to do so, 
however evidence suggests some consumers instead opted for cheaper, higher alcoholic 
content beverages such as spirits and cask wine (Doran & Digiusto, 2011; Skov et al., 2011). 
Legislative interventions based on increasing the cost of alcohol may do well to target 
cheaper alcoholic beverages specifically, such as ‘floor’ pricing schemes (e.g., Lonsdale et 
al., 2012), to reduce the financial incentive influencing pre-drinking (MacLean & Callinan, 
2013) and contributing to alcohol-related harm.  
Implicit Alcohol Identity. Given recent findings in the area of dual-systems research 
(Lindgren et al., 2012), we hypothesised that pre-drinkers who exhibited stronger positive 
implicit alcohol identities would likely report consuming more alcohol during pre-drinking 
sessions. This was not supported by our results (p = .07; f 2 = .03). This suggests that pre-
drinking alcohol consumption may be more influenced by the reflective system than the 
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impulsive system, with stronger effects for the explicit pre-drinking motives. This finding is 
supported by Hofmann et al. (2008) who remark that in the research on health behaviours, 
such as alcohol consumption and snacking, strong reflective influences often mean that the 
behavioural impact of impulsive influences is likely to be negligible. Considering the 
significant zero-order correlations between the implicit alcohol identity and pre-drinking 
alcohol consumption, and between implicit alcohol identity and both interpersonal 
enhancement and cost motive, we conducted a post-hoc analysis to test for mediation of these 
explicit motives on the relationship between implicit alcohol identity and typical pre-drinking 
alcohol consumption. However, we found no support for mediation. 
It is possible that the generality of the measures might be a factor determining the 
strength of the effects. As our measure of implicit alcohol identity, the AI-IAT, is a general 
measure of implicit alcohol identity, it may be that it is not as effective in predicting typical 
pre-drinking alcohol consumption as the PMI motives, which refer specifically to pre-
drinking. The development of implicit measures with a high-level of contextual specificity is 
a current challenge for dual-systems research (e.g., Keatley et al., 2012). For example, it 
would be difficult to develop an implicit measure of pre-drinking identity using the IAT 
methodology as it would be a challenge to identify stimulus words that were exclusive to pre-
drinking and not also relevant to general alcohol identity. 
Supporting our hypothesis, implicit alcohol identity significantly and positively 
predicted alcohol related harm, consistent with research by Lindgren et al. (2012). Results 
indicate that implicit alcohol identity may predict problems related to alcohol consumption in 
pre-drinkers better than it predicts alcohol consumption during pre-drinking sessions. This 
may be in part due to the nature of the behaviors included in the B-YAACQ – that is, 
spontaneous, unplanned consequences to consuming alcohol (e.g., “When drinking, I have 
done impulsive things I regretted later”) which are often better predicted by implicit 
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measures (Keatley et al., 2013). This finding supports the premise for evaluative conditioning 
interventions in pre-drinkers that are seeing increasing support in the alcohol literature 
(Hofmann et al., 2008; Houben et al., 2010). It may be important to incorporate such 
components as part of a broader dual-systems framework that targets influential routes to 
specific alcohol consumption behaviours and their consequences (Hofmann et al., 2008). 
Strengths, limitations, and future research directions 
The present study has several strengths. To our knowledge, this is the first study 
applying a dual-systems theoretical approach to investigate explicit motives and implicit 
alcohol identity on pre-drinking behavior, an alcohol consumption behavior with 
demonstrable risks (e.g., Barry et al., 2013; Labhart et al., 2013). The present findings are 
especially important given the increasing evidence suggesting that explicit models of 
behavior appear less effective in predicting a range of harmful behaviors (e.g., excessive 
alcohol consumption) than pro-health behaviors (McEachan et al., 2011), and that the 
incorporation of both explicit and implicit factors in predictive models leads to more effective 
prediction in these models (Churchill et al., 2008). Recent evaluative conditioning studies 
also highlight potential intervention strategies that target impulsive systemic influences on 
behavior (e.g., Houben et al., 2012). These may be particularly influential in reducing 
excessive alcohol consumption in populations where interventions based on more explicit 
methods of behavior change (e.g., intention, planning) or the efficacy of which is dependent 
on implicit influences (see Ostafin & Palfai, 2012). To our knowledge, this is the first study 
to examine the effects of implicit alcohol identity in the context of pre-drinking, and 
advances knowledge by indicating the relative contribution of implicit and explicit motives 
on pre-drinking behaviour. Results indicate implicit measures may be used to evaluate the 
contribution of the relative contribution of the impulsive system for different patterns of 
alcohol consumption.  
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The present study also used a recently-validated measure of motives specifically 
related to pre-drinking, showing the relative influence of endorsing certain motives on 
alcohol consumption during pre-drinking sessions and alcohol-related harm, supporting the 
ecological validity of the prepartying motives measure. Future research into pre-drinking 
should include the prepartying motives inventory as it highlights potential avenues for 
intervention. For instance, the present results suggest the promotion of situational control-
related motives in pre-drinking situations may lead to reductions in alcohol consumption and 
alcohol-related harm in pre-drinkers. Similarly, considering barriers to curb or reduce 
consumption in intervention efforts, primarily regarding drinking at the subsequent 
destination (e.g., bar, night club), would be a worthwhile endeavour. Although we did not 
observe our cost motive significantly loading on a pre-partying motives inventory dimension, 
we included it in our analyses and found it was a strong predictor of both typical pre-drinking 
alcohol consumption and alcohol-related harm in pre-drinkers. The relationship between 
being motivated to pre-drink due to the cheaper cost of doing so has important implications 
for alcohol policy and cost-based methods to reduce excessive alcohol consumption. Future 
research should continue to investigate the relationship between alcohol cost and modes of 
consumption in pre-drinking, and in other alcohol consumption research settings.  
The AI-IAT significantly predicted scores on the B-YAACQ, indicating that positive 
implicit alcohol identities are linked to alcohol-related harm. This is consistent with previous 
research and provides further support for interventions that target implicit influences on 
behavior (Houben, Havermans, Nederkorn, & Jansen, 2012; Houben, Nederkorn, Wiers, & 
Jansen, 2011; Houben, Havermans, Remco, & Weirs, 2010). This provides a unique 
contribution to an important line of research in alcohol consumption interventions, given the 
challenge of maintaining reductions in excessive drinking in the longer-term (Carey, Scott-
Sheldon, Carey, & DeMartini, 2007) and interventions taking a more explicit approach 
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appear to show inconsistent or no effects on behavior (e.g., normative feedback interventions; 
see Moreira, Oskrochi, & Foxcroft, 2012). An important caveat of these findings is that the 
B-YAACQ is a generalised measure of alcohol-related harm that may not reflect 
consequences of pre-drinking specifically. This may have contributed to some attenuation in 
the prediction of harm using pre-drinking-specific measures. Although the established links 
between pre-drinking and increase alcohol-related harm have been noted in recent studies 
(Hummer, Napper, Ehert, & LaBrie, 2013), we suggest future research is needed to 
investigate the more proximal consequences of pre-drinking, specifically, to derive a measure 
of pre-drinking alcohol-related harm. 
The correlational design of our study precludes the identification of definitive causal 
relationships between motive dimensions and the implicit alcohol identity, and our outcome 
measures. Future research may endeavour to use prospective designs to follow pre-drinkers 
over longer periods of time to uncover detailed relationships between pre-drinking motives 
and alcohol-related behaviors. Recruiting our sample from a participant pool in a single 
university in Australia raises concerns about the generalizability of our findings to the 
broader pre-drinking student population. Further, that we did not measure the prevalence or 
frequency with which participants engaged in pre-drinking may be noted as a limitation and 
important area for future research. However, undergraduate students were the focal 
population of our study, and our results are somewhat consistent with the themes and trends 
identified in large-scale Australian research highlighting the importance of social dynamics 
and cost influencing pre-drinking in Australians in the night-time environment (Miller, 2013). 
Given that we modelled cost motive as a single-indicator latent variable, the predictive 
relationships between this and our outcome variables may have been affected. We therefore 
suggest future research incorporates a more comprehensive measure of cost motive, or that 
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the prepartying motives inventory is perhaps revised to acknowledge the importance of cost 
in driving pre-drinking decisions in students. 
Conclusions 
Specific pre-drinking motive dimensions and self-reported cost motive appear to be 
related to typical pre-drinking alcohol consumption and alcohol-related harm. In addition, 
alcohol-related harm was predicted by motive dimensions, cost, and implicit alcohol identity, 
consistent with an additive pattern from dual systems theory (Perugini, 2005). Specifically, 
we found that being motivated to pre-drink because of interpersonal enhancement and 
barriers to consumption at the subsequent event significantly predicted higher typical pre-
drinking alcohol consumption and that situational control motives significantly predicted of 
lower typical pre-drinking alcohol consumption. Alcohol-related harm was significantly 
predicted by barriers to consumption and situational control, as well as positive implicit 
alcohol identity. Being motivated by cost was a significant predictor of both typical alcohol 
consumption and alcohol-related harm. Given our preliminary evidence for the important role 
that cost plays in motivating pre-drinking in the present study, the importance of financial 
considerations as a driver of pre-drinking requires further investigation. To our knowledge, 
this is the first study to investigate the role of implicit processes in pre-drinking as a specific 
pattern of alcohol consumption. Future research should endeavour to adopt a dual-systems 
approach to examining pre-drinking and its associated consequences, to inform interventions 
that reduce excessive alcohol consumption. 
All procedures followed were in accordance with the ethical standards of the 
responsible committee on human experimentation (institutional and national) and with the 
Helsinki Declaration of 1975, as revised in 2000. Informed consent was obtained from all 
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patients for being included in the study. The authors declare that they have no conflict of 
interest. 
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Table 1 
Correlations between study variables. 
  1 2 3 4 5 6 7 8 9 
1. IP (.873)                 
2. IE .394** (.788) 
       
3. BTC .391** .514** (.881) 
      
4. SC .262** .418** .611** (.794) 
     
5. AI-IAT .076 .239* .095 -.082 - 
    
6. PDAC .207* .429** .296** .137 .272** - 
   
7. Cost .188* .592** .338** .427** .264** .519** - 
  
8. B-YAACQ .251** .366** .349** .143 .314** .315** .316** - 
 
9. AC Freq -.028 .175* .080 -.177 .306** .121 .166* .159 - 
Note. Latent variable √AVE (average variance extracted) are presented on the principal diagonal. AI-IAT = alcohol identity implicit association test; IP = intimate pursuit; 
IE = interpersonal enhancement; BTC = barriers to consumption; SC = situational control; B-YAACQ = total scores on brief young adult alcohol consequences  scale; 
PDAC = typical pre-drinking alcohol consumption; AC Freq = alcohol consumption frequency. *p<.05 **p < .01 
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Figure 1. Path model showing the standardised regression coefficients between motive dimensions from the PMI, cost, and the AI-IAT. 
Note. *p < .05 **p < .01. aR2 = .258; bR2 = .307. IP = intimate pursuit; IE = interpersonal enhancement; SC = situational control; BTC = barriers 
to consumption; AI-IAT = alcohol identity implicit association test; PDAC = typical pre-drinking alcohol consumption; B-YAACQ = brief 
young adult alcohol consequences scale. aAlthough the path from AI-IAT to B-YACCQ was not statistically significant (p = .07), the effect size 
(f 2=.03) suggests a significant, albeit small, effect was present with insufficient statistical power to confirm it. 
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CHAPTER IV: REDUCING ALCOHOL CONSUMPTION DURING PRE-
DRINKING SESSIONS: TESTING AN INTEGRATED BEHAVIOUR-CHANGE 
MODEL 
This chapter includes a manuscript detailing the application of an integrated behaviour-
change model, comprising motivational and social cognitive constructs, to the prediction of 
undergraduates’ intentions to reduce their alcohol consumption when engaging in pre-
drinking, and their subsequent pre-drinking alcohol consumption. The manuscript is 
presented as a chapter in its submitted format. 
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Abstract 
Objective: Pre-drinking (consuming alcohol prior to attending a subsequent event) increases 
the risk of alcohol-related harm, and is common in undergraduate student populations. The 
current study tested an integrated behaviour change model to identify the motivational, 
social-cognitive, and implicit predictors of pre-drinking behaviour. 
Design: University students (N = 289) completed an online questionnaire comprising 
measures of motivational and social-cognitive constructs related to reducing pre-drinking 
alcohol consumption and past behaviour, and an implicit association test for alcohol identity. 
Participants reported their pre-drinking alcohol consumption at follow-up, four weeks from 
baseline. 
Main Outcome Measures: Self-reported pre-drinking alcohol consumption. 
Results: A variance-based structural equation model revealed that few of the hypothesised 
relationships were supported. Follow-up pre-drinking alcohol consumption was significantly 
predicted by past behaviour, perceived behavioural control, and implicit alcohol identity, but 
not by intention. 
Conclusion: Current findings indicate pre-drinking is predicted by perceived behavioural 
control and implicit identity and not intentions. Interventions should consider these factors 
and attempt to strengthen the relationship between intentions to reduce pre-drinking and 
reductions in pre-drinking behaviour. 
Keywords: pre-drinking; alcohol; self-determination theory; theory of planned behaviour; 
dual-systems model 
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Introduction 
Pre-drinking is defined as the consumption of alcohol prior to attending a subsequent 
event, where alcohol consumption often continues (Pedersen & LaBrie, 2007), and has been 
linked to greater risk of alcohol-related harm. Pre-drinkers have higher blood alcohol 
concentrations than those who do not pre-drink (Barry, Stellefson, Piazza-Gardner, Chaney, 
& Dodd, 2013). Further, approximately 25% of pre-drinkers report becoming unconscious 
during a pre-drinking session within the previous month (LaBrie, Hummer, Kenney, Lac, & 
Pedersen, 2011) and  are also more likely to report experiencing violent incidents within the 
previous twelve months (Miller et al., 2015). Pre-drinking is prevalent in university student 
populations, which also have higher overall rates of excessive alcohol consumption compared 
to non-student populations (Burns et al., 2015; Hallett, McManus, Maycock, Smith, & 
Howat, 2014; Kypri, Cronin, & Wright, 2005). Research related to pre-drinking has generally 
focused on its prevalence, and relationship to alcohol-related harm (Miller et al., 2015; Wells, 
Graham, & Purcell, 2009), as well as understanding pre-drinkers’ motives that reflect 
perceived practical and social benefits of engaging in pre-drinking (LaBrie, Hummer, 
Pedersen, Lac, & Chithambo, 2012). However, there appears to be a relative dearth of pre-
drinking research that incorporates psychological theories of motivation and social cognition 
(Foster & Ferguson, 2013). For example, the theory of planned behaviour (Ajzen, 1991, 
2015) has been widely applied to investigate excessive patterns of alcohol consumption in a 
wide range of settings (Cooke, Dahdah, Norman, & French, 2014). Research that applies 
psychological theories is integral to the development of psychological theory-based 
behaviour change interventions (Hamilton & Hagger, 2014).  
Recently, Hagger and Chatzisarantis (2014) have proposed an integrated behaviour 
change model which represents recent developments in synthesising research findings from 
two psychological theories: self-determination theory (Deci & Ryan, 1985), and the theory of 
planned behaviour (Ajzen, 1991). Self-determination theory concerns the quality of 
motivation in influencing behavioural engagement, whereby motivation exists on a 
continuum from more controlled (less self-determined) to autonomous (more self-
determined) forms. Where controlled motivation refers to external regulations for engaging in 
behaviour (e.g., because of some extrinsic reward, or to avoid feelings of guilt or shame), 
autonomous motivation refers to more internal regulations (e.g., because of some intrinsically 
meaningful reward, or for enjoyment). The theory of planned behaviour states that intention 
(the sum of motivation towards behavioural engagement) is a direct predictor of behaviour, 
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and is shaped by belief-based evaluations – attitude towards engaging in the behaviour; the 
subjective norm, or perceived social influence related to behavioural engagement, and 
perceived behavioural control (i.e., over behavioural engagement). Integration of these 
theories is based on their complementary explanations of behaviour - self-determination 
theory presents the motivational basis for behavioural engagement but does not clarify how 
motivation leads to action, whereas the theory of planned behaviour presents belief-based 
evaluations that influence intention (i.e., attitude, subjective norm, perceived behavioural 
control) but is not concerned with how these beliefs are formed (Hagger & Chatzisarantis, 
2009). The result of integration is a framework where autonomous motivation influences 
attitude, subjective norm, and perceived behavioural control, which in turn influences 
intention. For example, an individual may consider reducing pre-drinking alcohol 
consumption for its valued benefits (e.g., health outcomes), then forming positive attitudes 
towards reducing future reductions in pre-drinking alcohol consumption (e.g., that doing so 
would be beneficial, or good), influencing their intentions accordingly. However, it is 
important to note that controlled motivation may be especially relevant to the formation of 
belief-based evaluations that underlie intentions to consume alcohol (Chawla, Neighbors, 
Logan, Lewis, & Fossos, 2009; Knee & Neighbors, 2002). Similarly, an individual may have 
an external rationale for reducing pre-drinking alcohol consumption (e.g., a friend or family 
member wanting them to), which is associated with feelings of guilt or shame at the thought 
of failure to do so. The individual is, therefore, more likely to form beliefs consistent with 
this external rationale, which is consistent with the conceptualization of subjective norm as 
comprising external influences to act (e.g., people who are important to me would want me to 
reduce my pre-drinking alcohol consumption) and intention. Caudwell and Hagger (2015) 
applied a model based on this premise to predict students’ intentions to engage in pre-
drinking sessions, finding students formed their pre-drinking intentions consistent with 
autonomous motivation and attitudes towards pre-drinking, with intention and perceived 
behavioural control predicting engagement in pre-drinking sessions over a four-week period. 
An important advancement of Hagger and Chatzisarantis’ (2014) integrated behaviour 
change model is the incorporation of reflective and impulsive components from dual-systems 
theories (Hofmann, Friese, & Wiers, 2008; Strack & Deutsch, 2004). While a reflective, 
deliberative route incorporates an individual’s motivation and social cognitions (e.g., 
autonomous motivation, attitude, intentions, subjective norms), an impulsive, non-conscious 
route to behaviour incorporates learned cue-response associations, typically measured using 
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reaction-time-based tasks that infer associations beyond conscious awareness (Strack & 
Deutsch, 2004). Increasing evidence has shown that the impulsive system plays an important 
role in determining health behaviour, as more reflective psychological constructs, (e.g., from 
motivational and social cognition theories) are not ubiquitously influential (Hagger, 2016). A 
noted limitation of reflective constructs is demonstrated by research concerning intention-
behaviour “gap”, and issues with inclined abstainers (Orbell & Sheeran, 1998) – individuals 
who intend to act, yet do not do so. When intention is low, or shows modest prediction of 
behaviour, impulsive processes may override these intentions, or showing stronger prediction 
of behaviour (Hofmann, Friese, & Strack, 2009; Hofmann et al., 2008). An expanding body 
of research has examined the influence of impulsive processes on health behaviour, such as a 
motivation-specific implicit association test, and an implicit association test related to alcohol 
identity (Caudwell & Hagger, 2014; Keatley, Clarke, & Hagger, 2013; Lindgren et al., 2012). 
The inclusion of measures of impulsive processes, alongside reflective measures of 
motivational and social cognitive constructs related to individuals’ reducing pre-drinking 
alcohol consumption has yet to be investigated. 
The aim of the present study was, therefore, to apply an integrated behaviour change 
model to pre-drinking, to better understand reflective and impulsive constructs underlying 
individuals’ pre-drinking alcohol consumption. The present study will make a unique 
contribution to knowledge, as it is the first to apply a newly-proposed integrated model based 
on multiple theoretical perspectives on health behaviour to health behaviour, and is also the 
first to apply the model to pre-drinking behaviour, a pattern of alcohol consumption that has 
rarely been studied, particularly in studies adopting a theoretical approach. Given previous 
research which has revealed effects of explicit social cognitive, motivational and volitional 
constructs as well as implicit factors on alcohol consumption behaviour, it seemed that this 
model may be an effective means to explain a related pattern of alcohol consumption, pre-
drinking, by bringing the different components from the theories together. A series of 
hypotheses were formulated based on the posited relationships of the integrated behaviour-
change model and research from its component theories. We hypothesised that autonomous 
motivation would positively predict attitude, subjective norm, perceived behavioural control, 
and intention (H1). The relationship between autonomous motivation and subjective norm 
was proposed as it may reflect autonomy-supportive influences from important social 
referents, consistent with previous research findings (Chawla et al., 2009; Hagger, 2009). 
Controlled motivation was hypothesised to predict attitude, subjective norm, perceived 
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behavioural control, and intention (H2). While previous research has shown an effect of 
controlled motivation on attitude, the size of the effect was expected to be smaller than that of 
autonomous motivation on attitudes (Caudwell & Hagger, 2015; Hagger et al., 2011). The 
relationship between controlled motivation and perceived behavioural control was expected 
to be negative, given the former reflects pressuring rather than self-determined reasons for 
engaging in behaviour and that perceived behavioural control likely reflects perceptions of 
competence with the behaviour, a defining characteristic of autonomous forms of motivation. 
Controlled forms of motivation may reflect a lack of satisfaction of the need for competence 
and, therefore, would be expected to be associated with lower perceived competence 
regarding participating in the behaviour in future (Knee & Neighbors, 2002). Consistent with 
the theory of planned behaviour, attitude, subjective norm, and perceived behavioural control 
were hypothesised to predict intention (H3), and intention and perceived behavioural control 
were hypothesised to predict pre-drinking alcohol consumption (H4), where perceived 
behavioural control approximated actual control. 
We used an implicit association test that measures alcohol identity, to represent a 
construct from the impulsive system (Lindgren et al., 2012). Implicit alcohol identity has 
been recently found to predict a range of alcohol-related outcomes (e.g., consumption, 
expenditure, and harm), demonstrates strong internal consistency and test-retest reliability, 
and has been studied in university student samples (Lindgren, Foster, Westgate, & Neighbors, 
2013; Lindgren, Neighbors, et al., 2016; Lindgren et al., 2012; Lindgren, Ramirez, Olin, & 
Neighbors, 2016; Ramirez, Dennhardt, Baldwin, Murphy, & Lindgren, 2016). We therefore 
hypothesised that implicit alcohol identity would predict pre-drinking alcohol consumption at 
follow-up (H5).  
In terms of the relationships between model constructs, we hypothesised that the 
effect of autonomous motivation on intention would be mediated by attitude, subjective 
norm, and perceived behavioural control (H6), and the effect of controlled motivation on 
intention would be mediated by attitude, subjective norm, and perceived behavioural control 
(H7). However, we expected the indirect effects of controlled motivation on intention to be 
relatively weak, compared with those of autonomous motivation on intention. Figure 1 
depicts the hypothesised relationships between model constructs. 
Method 
Participants 
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Participants were students recruited from two Australian universities as part of an 
ongoing collaboration between the universities with intention to maximise recruitment. 
Students opting to participate in return for course credit and the study advertised on flyers 
displayed around campuses. Eligibility criteria were that participants had to be current 
drinkers, who had engaged in pre-drinking within the previous twelve months. The study was 
approved by respective university human research ethics committees. Participants were 
directed to a webpage providing information about the study, before proceeding to an 
electronic consent form that informed participants that clicking ‘next’ indicated they were 
providing consent to participate. The study was correlational in design, with participants 
completing theory-based and pre-drinking alcohol consumption measures at baseline, and 
invited via automated email to complete the same pre-drinking alcohol consumption 
behavioural measures at follow-up, four weeks later. 
Participants (total N = 289, 76.50% female, Mage = 20.11 years, SD = 2.37 years) were 
undergraduate students from Australian universities, in Western Australia (n = 132; 75.80% 
female; M age = 19.92, SDage = 2.74 years) and Queensland (n = 157; 77.10% female; Mage = 
20.28 years, SDage = 2.00 years). Most of the participants identified as Caucasian Australian 
(Western Australian sample = 73.50%; Queensland sample = 79.00%) and the majority 
reporting consuming alcohol at least once a month (Western Australian sample = 87.10%; 
Queensland sample = 72.00%). Participants from Western Australia reported studying in the 
Faculty of Health Sciences (n = 117; 88.60%) with a small minority of participants studying 
on programmes from multiple faculties (n = 12; 9.10%), and other Faculties (n = 3; 3.10%). 
The majority of participants from Queensland reported studying in the Health Sciences 
faculty (n = 65; 41.40%), followed by students studying on programs in combined faculties 
(n = 36; 22.90%), the Arts, Education and Law faculty (26; 16.50%), and Sciences faculty (n 
= 16; 10.20%). There were no differences between the typical pre-drinking alcohol 
consumption of Western Australian (M = 6.03, SD = 2.93) and Queensland (M = 5.80, SD = 
4.35) university students: t(287) = .52, p = .605, nor were there any differences between 
faculties in terms of the distributions of typical pre-drinking frequency (Western Australia: 
χ2(3) = 4.01, p = .261; Queensland: χ2(6) = 3.97, p = .680) or typical pre-drinking alcohol 
consumption (Western Australia: χ2(3) = 2.44, p = .486; Queensland: χ2(7) = 3.01, p = .798). 
Measures 
 A complete list of measures in included in the appendix. 
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Theory of planned behaviour constructs. Measures followed Ajzen’s (2002) 
guidelines in relation to target, context, action and time (i.e., reducing alcohol consumption 
during pre-drinking sessions over the next four weeks), adapted from previous research 
(Caudwell & Hagger, 2015). Five items were used to measure participants’ attitudes towards 
reducing their pre-drinking over the next four weeks. Bipolar statements with a common stem 
(e.g., “reducing my alcohol consumption during pre-drinking sessions over the next four 
weeks would be…”) were presented, with participants indicating their response (e.g., bad [1] 
– good [6]). Four items were used to measure subjective norm (e.g., “People whose opinions 
I value would want me to reduce my alcohol consumption during pre-drinking sessions over 
the next four weeks”), with participants indicating their agreement on a Likert scale ranging 
from 1 (disagree very strongly) to 6 (agree very strongly). Four items were used to measure 
perceived behavioural control (e.g., “Reducing my alcohol consumption during pre-drinking 
sessions over the next four weeks is up to me”), and three items were used to measure 
intentions (e.g., “I intend to reduce my pre-drinking alcohol consumption over the next four 
weeks”), using the same agreement response scale.  
Self-determination theory constructs. Statements based on the perceived locus of 
causality scale and adapted for pre-drinking were used (see Caudwell & Hagger, 2015). 
Participants responded to a series of statements reflecting motivational regulations for 
reducing pre-drinking alcohol consumption. Statements reflecting identified regulation (e.g., 
“I reduce my alcohol consumption during pre-drinking sessions because I value the 
benefits”) and intrinsic motivation (e.g., “It is enjoyable to reduce my alcohol consumption 
during pre-drinking sessions”) were used. Statements reflecting extrinsic motivation (e.g., “I 
reduce my alcohol consumption during pre-drinking sessions because I will feel guilty or 
embarrassed if I do not”) and introjected regulation (e.g., “I reduce my alcohol consumption 
during pre-drinking sessions because other people say I should”) were used to reflect 
controlled motivation. Participants were asked to indicate how true these statements were of 
them, on a Likert scale ranging from 1 (not at all true) to 4 (very true).  
Implicit alcohol identity. The alcohol identity implicit association test (AI-IAT) is a 
variation on the computerised implicit association test paradigm, which requires participants 
to sort word stimuli presented in the centre of the screen into corresponding categories, using 
specified keyboard commands corresponding to left (e) or right (i) sides of the screen. The 
task comprises seven blocks, each comprising twenty trials. Specifically, blocks comprise the 
categories drinker (i.e., drink, drinker, drunk, partier) and non-drinker (i.e., abstain, 
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abstainer, non-drinker, sober); and/or the categories me (i.e., me, mine, my, myself) and not 
me (e.g., theirs, them, they, others). Blocks 1, 2, and 5 require the participant to sort word 
stimuli (e.g., my) into one of two categories (e.g., me or not me). Blocks 3 and 4, and 6 and 7, 
require the participant to sort word stimuli (e.g., my or drunk) into one of two paired 
categories (e.g., drinker + me, or non-drinker + not me). Blocks 6 and 7 differ from blocks 3 
and 4, in that the side of the screen is switched for the me and not me categories. Response 
latencies for each trial are compared for blocks 3 and 4, and 6 and 7, revealing bias towards a 
certain category/attribute pairing (e.g., participants may take less time to sort words, and 
make fewer errors, in blocks where drinker + me and non-drinker and not me pairings are 
used). The resulting metric, termed a D-score (Greenwald, Nosek, & Banaji, 2003), is 
calculated based on a series of steps and established inclusion/exclusion criteria for trials and 
participants. Trials longer than 10,000ms are excluded from the calculation (i.e., they are too 
long to be considered accurate or implicit), and participants for whom more than 10% of 
trials exhibit a response latency less than 300ms are excluded (i.e., they are likely non-
compliant). Positive D-scores indicate quicker associations with drinker + me pairings; 
negative scores indicate quicker associations to drinker + not me pairings.  
The AI-IAT procedure was administered online, consistent with previous research 
(Caudwell & Hagger, 2014). Internal consistency reliability coefficients for the AI-IAT was 
.42 for the Western Australian sample, and .50 for the Queensland sample, with the former 
coefficient slightly lower than those observed in previous research (Greenwald et al., 2003).  
Pre-drinking alcohol consumption. At baseline (past behaviour) and follow-up, 
participants reported the standard drinks3 they had consumed during pre-drinking sessions 
per week, over the previous four weeks. Consistent with previous approaches, participants 
were shown a pictorial guide adapted from the National Health and Medical Research 
Council (NHMRC, 2009) to aid in their standard drink estimates (Black & Mullan, 2015; 
Caudwell & Hagger, 2015).  
Analytic Method 
We used partial least squares-based structural equation modelling (PLS-SEM) to test 
the hypothesised relationships in the integrated behaviour change model (see Figure 1). The 
PLS-SEM analysis comprises two models: a measurement, or outer model; and, a structural, 
                                                 
3 A ‘standard drink’ differs between countries. In Australia, a standard drink is a beverage that contains 10g of 
ethanol, compared to 14g in the United States, and 8g in the United Kingdom (Furtwaengler & Visser, 2013). 
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or inner model (Hair, Hult, Ringle, & Sarstedt, 2013). The measurement model consists of 
the relationships between latent constructs (also termed latent variables) and their indicators – 
in this case, from the integrated theoretical model (i.e., questionnaire items), and is evaluated 
based on criteria associated with the reliability of indicators and their loadings on respective 
and other constructs. The structural model consists of relationships between variables (e.g., 
Figure 1), represented by standardised path coefficients (β), associated statistical significance 
values (p), and effect sizes (f 2), and is evaluated by observing a range of metrics related to 
the suitability of the model in predicting variance in endogenous, or dependent variables 
(Kock, 2015).  
Variance-based structural equation modelling was selected as it is a distribution-free 
modelling method (i.e., data need not meet distributional assumptions), making it adequate 
for use with alcohol consumption data (Hair, Ringle, & Sarstedt, 2011; Neal & Simons, 
2007). Results of PLS-SEM analyses are similar to covariance-based approaches, and are 
considered well-suited to theory testing and applications in psychological research (Hair et 
al., 2013; Willaby, Costa, Burns, MacCann, & Roberts, 2015). Further, mediation analyses 
can be conducted in PLS-SEM by isolating the path of interest, and comparing the indirect 
and total effects (Kock, 2015). Using this method, a significant indirect and total effect is 
indicative of partial mediation, and a significant indirect and total effect in the absence of a 
significant direct effect is indicative of complete mediation (Kock, 2011).  
A series of criteria have been recommended to evaluate PLS-SEM analyses, related to 
the convergent and discriminant validity of the outer model, and the predictive relationships 
between latent variables in the inner model (Kock, 2015; Vinzi, Chin, Henseler, & Wang, 
2010). To satisfy convergent validity, both Cronbach’s alpha and composite reliability 
coefficients for each factor must exceed .70, and the average variance extracted (AVE) in 
each factor must exceed .50. To satisfy discriminant validity, the square root of the average 
variance extracted (√𝐴𝐴𝐴𝐴𝐴𝐴) for each factor must exceed its correlation with other factors in 
the model (Fornell & Larcker, 1981). A resampling algorithm is recommended to increase the 
stability of path coefficients between variables, and reduce standard errors when estimating 
the model (Kock, 2015). It is also necessary that both the average block variance inflation 
factor (AVIF) and average full collinearity variance inflation factor (AFVIF) are less than or 
equal to 3.30, indicating little influence of variable collinearity and multicollinearity (Kock, 
2015). Finally, a suitable inner model comprises a statistically significant average path 
coefficient (APC) and adjusted average R2 (AAR2). A Goodness of Fit statistic (Tenenhaus, 
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Amato, & Vinzi, 2004) has been developed for PLS-SEM, however its use and interpretation 
is subject to debate (Hair et al., 2013). Individual model hypotheses were tested via the 
evaluation of standardised path coefficients (β) between proposed constructs in the model and 
their associated effect size, analogous to Cohen’s (1988) f2 statistic (Kock, 2015), whereby 
effect sizes of .02, .15, and .35 are interpreted as small, medium, and large, respectively.  
In terms of model specification, we assigned items to indicate each respective latent 
factor underlying the integrated model (e.g., the latent variable ‘attitude’ was indicated by the 
five attitude items). Attitude, subjective norm, perceived behavioural control, and intention 
factors, were indicated by their respective items in this way. The autonomous motivation 
factor was indicated by items measuring intrinsic motivation and identified regulation to 
reduce pre-drinking alcohol consumption, whereas the controlled motivation factor was 
indicated by items measuring extrinsic and introjected regulation to reduce pre-drinking 
alcohol consumption (Vansteenkiste, Simons, Lens, Sheldon, & Deci, 2004). Gender (coded 
as 1 = male, 2 = female), sample (coded as 1 = Western Australia, 2 = Queensland), age, and 
AI-IAT D-score were estimated as single-item latent factors. The past behaviour (i.e., 
baseline pre-drinking alcohol consumption) and follow-up pre-drinking alcohol consumption 
factors were each indicated by four items representing pre-drinking alcohol consumption for 
the four weeks prior to baseline and follow-up. We controlled for baseline pre-drinking 
alcohol consumption, age, gender, and sample, by drawing paths from these factors to all 
other latent factors in the model, consistent with previous approaches (Caudwell & Hagger, 
2015; Kock, 2011)4.  
Results 
Preliminary analyses 
We conducted a preliminary analysis to detect the extent of bias across University 
samples in demographic and psychological measures. A one-way MANOVA revealed a 
statistically significant main effect for state on model variables, F (10, 265) = 5.325, p < .001; 
partial 𝜂𝜂2 = .17. Statistically significant differences were observed between averaged item 
means for autonomous motivation (Western Australia sample: M = 1.81, SD = .61; 
Queensland sample: M = 2.00, SD = .76; F(1,274) = 4.72, p = .031, partial η2 = .02), 
perceived behavioural control (Western Australia sample: M = 5.19, SD = .73; Queensland 
sample: M = 5.62, SD = .51; F(1,274) = 33.24, p <.001, partial η2 = .11), follow-up pre-
                                                 
4 Relationships between control and model variables are available in the online supplementary materials 
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drinking alcohol consumption (Western Australia sample: M = 3.89, SD = 9.29; Queensland 
sample: M = 2.03, SD = 4.23; F(1,274) = 4.82, p = .029, partial η2 = .02), and implicit alcohol 
identity (Western Australia sample: M = .36, SD = .44; Queensland sample: M = .24, SD = 
.45, F(1,274) = 5.03 , p = .026, partial η2 = .02), although the effect sizes for the differences 
were small. No significant gender differences between samples were observed, χ2 (1) = .07; p 
= .793, nor were there differences in age between samples: t(287) = -1.30, p = .194.. Attrition 
analyses using averaged item scores from model variables indicated no difference between 
participants who dropped out (WA = 162, Qld = 81) or remained (WA = 132, Qld = 157) in 
the study: Western Australia sample: F (9,284) = 1.90, p = .052, partial η2 = .06; Queensland 
sample: F (9,228) = .95, p = .487, partial η2 = .04). The samples were combined for analyses 
with PLS-SEM; descriptive statistics for the pooled sample are included in Table 15. 
Model evaluation 
Internal reliability and discriminant validity indices met the established criteria (see 
Table 1). Regarding internal reliability, Cronbach’s alpha scores ranged from .74 to .98, 
composite reliability scores, based on the factor loadings, ranged from .84 to .99, and the 
AVE for each factor exceeded .50 (MAVE = .68; SDAVE = .14), indicating acceptable 
convergent validity. Regarding discriminant validity, √𝐴𝐴𝐴𝐴𝐴𝐴 for each factor exceeded that 
factor’s correlation with other factors. The AVIF and AFVIF values were below the 
recommended cut-off value of 3.50 (Kock, 2015), indicating no issues with variable 
collinearity and multicolinearity. Both the APC (.11) and AAR2 (.18) were statistically 
significant (p < .001), and the Tenenhaus Goodness of Fit (Tenenhaus et al., 2004) was .37 
(large), indicating that the model represented good fit with these data. Overall, the model 
accounted for 47% of the variance in intention to reduce pre-drinking alcohol consumption, 
and 22% of the variance in pre-drinking alcohol consumption at follow-up.  
Path coefficients 
Figure 2 shows the statistically-significant direct path coefficients in the integrated 
behaviour change model, controlling for gender6, source, and past behaviour. Autonomous 
motivation significantly predicted attitude with a medium effect size (β = .42, p <.001, f 2 = 
.20), subjective norm with a small effect size (β = .18, p = 001, f 2 = .05), perceived 
                                                 
5 For analyses of the pattern of effects between samples, the reader is referred to Appendix E.  
6We tested whether the model paths and pattern of relationships hypothesised in the integrated behaviour-
change model differed by gender. Using Satterthwaite Approximation and pooled standard error approaches to 
compare the path coefficients from each model (Kock, 2014), we found no statistically significant differences. 
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behavioural control with a small effect size (β = .12, p = .019, f 2 = .03), and intention with a 
small effect size (β = .23, p = < .001, f 2 = .12) supporting H1. Controlled motivation 
significantly predicted subjective norm, with a small effect size (β = .29 p < .001, f 2 = .11), 
and also significantly predicted intention (β = .12, p = .022, f 2 = .05), with a small effect size. 
Although controlled motivation did not significantly predict attitude (β = .10, p = .052, f 2 = 
.03)7, it significantly negatively predicted perceived behavioural control (β = -.23 p < .001, f 2 
= .07), with a small effect size. Therefore, H2 was supported for the effect of perceived 
control but not attitude. Attitude was the only significant predictor of intention, with a 
medium effect size (β = .43 p < .001, f 2 = .27); intention was not significantly predicted by 
subjective norm (β = .07 p = .124, f 2 = .03) or perceived behavioural control (β < .01, p = 
.496, f 2 < .01), providing limited support for H3. Intention did not significantly predict pre-
drinking behaviour (β = .03 p = .296, f 2 < .01)8, however perceived behavioural control 
statistically significantly and directly predicted pre-drinking alcohol consumption with a 
small effect size (β = -.18 p = <.001, f 2 = .04), providing only partial support for H4. Implicit 
alcohol identity statistically significantly and directly predicted pre-drinking alcohol 
consumption with a small effect size (β = .11 p = .026, f 2 = .01), providing support for H5. It 
should be noted that past behaviour (baseline pre-drinking alcohol consumption) significantly 
predicted follow-up pre-drinking alcohol consumption with a small effect size (β =.35, p < 
.001, f 2 = .14). 
Mediation analyses 
Support for only one of the proposed mediation effects was found. Attitude partially 
mediated the effect of autonomous motivation on intention (direct effect = .23, Cohen’s f 2 = 
.12; p < .001; indirect effect = .18, Cohen’s f 2 = .09, p = < .001; total effect = .47, Cohen’s f 2 
= .24; p < .001), with small-to-medium effect sizes, providing support for this effect from H6. 
Given that the remainder of the proposed mediation effects were not supported, as evidenced 
                                                 
7We tested a model excluding the 61 participants who reported consuming alcohol less than once a month (n = 
228). Results revealed similar patterns of effects to the overall sample, with slightly larger Beta values 
associated with the PBC – PDAC (β = -.26, p < .001, f 2 = .06) and D – PDAC (β = .16, p = .009, f 2 = .02) 
paths. The effect of controlled motivation on attitude was also statistically significant (β = .11, p = .049, f 2 = 
.04), when it was not significant in the overall sample. 
We also tested a model excluding the 52 participants who reported did not report consuming alcohol during pre-
drinking sessions at baseline (n = 237). Results revealed similar patterns of effects to the overall sample, with 
the following differences: the controlled motivation – intention path was statistically non-significant (β = .03, p 
= .301 f 2 = .01); the subjective norm to intention path was statistically significant (β = .11, p = .037, f 2 = .05); 
autonomous motivation to PBC was statistically non-significant (β = .08, p = .098, f 2 = .01); and the controlled 
motivation – attitude was statistically significant (β = .14, p = .017, f 2 = 05) in this sample.  
8The zero-order correlation between intention and behaviour was also non-significant (r < .01, p = .956) 
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by non-significant direct effects (i.e., there was no effect to mediate), and/or non-significant 
indirect effects (i.e., the effect was not mediated), these results have been included in the 
supplementary materials.  
Discussion 
The aim of the present study was to test the motivational, social cognitive, and 
implicit factors that influence intentions to reduce pre-drinking alcohol consumption and 
subsequent behaviour. We found limited support for the proposed relationships between 
constructs with the exception of the partial mediation of the effect of autonomous motivation 
on intention through attitude, and the direct effects of perceived behavioural control and 
implicit alcohol identity on behaviour. The lack of an intention-behaviour relationship 
provides limited support for the integrated behaviour change model in predicting pre-drinking 
alcohol consumption (Ogden, 2003; Weinstein, 2007). However, results offer an important 
contribution to the understanding of the predictors of pre-drinking alcohol consumption, most 
importantly, that of perceived behavioural control and implicit alcohol identity. The latter 
finding justifies our decision to adopt a model incorporating dual processes. Had we selected 
an approach based solely on social cognitive and motivational factors would have failed to 
find impact of the implicit factor on behaviour in this context. 
Results indicated significant positive associations between autonomous motivation 
and attitudes, subjective norm, and perceived behavioural control; and between controlled 
motivation and subjective norm, indicating that individuals form these belief-based 
evaluations of reducing pre-drinking alcohol consumption consistent with their motivational 
orientations. The association between controlled motivation and perceived behavioural 
control was negative, indicating that individuals who exhibit more external rationales for 
reducing pre-drinking (e.g., “because I would feel guilty or embarrassed if I do not”) likely 
experience low perceptions of control over engaging in such behaviour in the future. The 
relationships between autonomous and controlled motivation and perceived behavioural 
control may be explained by considering perceived behavioural control as comprising self-
efficacy (e.g., if I wanted to do X, I could) and perceived controllability (e.g., How much 
control do you have over doing X?; Armitage & Conner, 1999; Fishbein & Ajzen, 2011)9. 
Similarly, Cooke et al. (2014) demonstrated that self-efficacy and perceived control, 
components of perceived behavioural control, had different effects on alcohol consumption 
                                                 
9Fishbein and Ajzen (2011) refer to these constructs as capacity and autonomy, respectively. 
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intentions and behaviour (i.e., self-efficacy was strongly correlated with intentions and 
behaviour related to engaging in alcohol consumption; whereas perceived control had small 
negative correlations with intentions and behaviour). The effects of autonomous and 
controlled motivation on perceived behavioural control may therefore relate to different but 
related aspects of the superordinate construct. For example, an individual with more 
controlled motives for reducing pre-drinking alcohol consumption may feel they have low 
perceived controllability over doing so, as they express external rationales for behavioural 
engagement. Conversely, an individual who is more autonomously motivated to reduce pre-
drinking alcohol consumption may form beliefs consistent with self-efficacy (i.e., “If I 
wanted to reduce my pre-drinking alcohol consumption, I could”). Future research could 
further test these relations using distinct measures of perceived controllability and self-
efficacy (Cooke et al., 2014). 
The finding that autonomous motivation and attitudes predicted intentions to reduce 
pre-drinking alcohol consumption is consistent with previous research (Cooke et al., 2014; 
McEachan, Conner, Taylor, & Lawton, 2011). The influence of autonomous motivation on 
intentions mediated by attitudes suggests individuals believe that reducing pre-drinking 
alcohol consumption carries meaningful benefits that form the basis of their intentions. 
However, that intention did not significantly predict behaviour warrants further examination. 
Given the substantial effect of past behaviour (i.e., baseline pre-drinking alcohol 
consumption) on follow-up pre-drinking alcohol consumption, the proposed constructs in the 
integrated behaviour change model had relatively trivial effects on behaviour. This means 
that even if students held autonomous orientations and positive attitudes toward reducing pre-
drinking, such motives were not effective in motivating students’ intentions to reduce their 
pre-drinking alcohol consumption. It is important to note that the path coefficient between 
intention and follow-up pre-drinking alcohol consumption, and the zero-order correlation 
between intention and both past and follow-up behaviour, were not statistically significant 
and approached-zero. In addition, there was a large effect of past behaviour on follow-up pre-
drinking alcohol consumption consistent with previous meta-analytic research on alcohol 
consumption (Hagger, Chan, Protogerou, & Chatzisarantis, 2016). Together, these findings 
suggest that pre-drinking behaviour is likely to be, to some extent, habitual, determined by 
low perceptions of control and the influence of non-conscious processes that arise due to 
well-learned, automatic associations between contextual and environmental cues and the 
behaviour (Ouellette & Wood, 1998; Verplanken, Aarts, Knippenberg, & Moonen, 1998). 
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Given our findings, it appears that pre-drinking is not an overly effortful or reflective process 
and is, somewhat, influenced by the impulsive system. This is further supported by the 
statistically significant zero-order correlation between past behaviour and the alcohol identity 
implicit association test. 
Individuals reporting high control over reducing pre-drinking alcohol consumption 
reported lower levels of pre-drinking alcohol consumption at follow-up. According to Ajzen 
(1991), this occurs when individuals have a high level of information regarding the 
behaviour, or when requirements or resources to perform the behaviour remain constant. In 
this case, individuals high in perceived behavioural control may be better able to access and 
use available information to form accurate control beliefs regarding reducing pre-drinking 
alcohol consumption (e.g., the ability to refuse drinks, or plan reductions in advance; Hagger 
et al., 2012; Murgraff, White, & Phillips, 1996; Young, Connor, Ricciardelli, & Saunders, 
2006). The prediction of follow-up pre-drinking alcohol consumption by implicit alcohol 
identity is consistent with Strack and Deutsch’s (2004) proposal that impulsive processes 
activate previously-learned behavioural schemata – for example, seeing an alcoholic 
beverage activates the schema for pre-drinking. These processes influence behaviour 
independent of deliberative processes, such as intentions (Hofmann et al., 2008; Rebar et al., 
2016).  
It is possible that the relationship between perceived behavioural control and pre-
drinking alcohol consumption is reflective of participants’ levels of impulsivity, associated 
with a variety of alcohol consumption behaviours and outcomes (Dick et al., 2010; Henges & 
Marczinski, 2012). Potentially, individuals with lower levels of control might score highly on 
explicit measures of impulsivity, such as the Barratt Impulsivity Scale (Barratt, Patton, & 
Standord, 1975), potentially increasing their susceptibility to the influence of impulsive 
processes in determining their pre-drinking behaviour. The inclusion of explicit measures of 
these constructs might be considered in testing models of pre-drinking, to determine their 
relationship with control and implicit influences related to pre-drinking (Gullo et al., 2010; 
Houben & Weirs, 2009). Research on evaluative conditioning and the impulsive system 
includes the use of implicit constructs such as goals (Fishbach, Friedman, & Kruglanski, 
2003), as well as attempts to correct and reduce the influence of impulsive processes through 
various types of training (Allom, Mullan, & Hagger, 2015; Bartsch, Mullan, & Houben, 
2014; Black & Mullan, 2015; Houben, Havermans, & Wiers, 2010; Houben, Nederkoorn, 
Wiers, & Jansen, 2011). Given the results of this study, further research in this area may be 
CHAPTER IV 120 
 
warranted to develop interventions that target both the reflective and impulsive system. Such 
research should explore the contextual or environmental factors that activate the impulsive 
processes which influence pre-drinking alcohol consumption, or methods to reduce the 
susceptibility of individuals to these influences through evaluative conditioning or more 
explicit attempts to increase control (Hollands, Marteau, & Fletcher, 2016; Houben et al., 
2011; Houben & Wiers, 2009; Ouellette & Wood, 1998; Papies, 2016).  
Strengths, Limitations, and Future Research Directions 
The present study has a number of strengths and limitations that warrant discussion. 
The application of the comprehensive integrated behaviour change model to an area of 
research that has tended to lack a theoretical approach, or focus on cognitive processes and 
mechanisms, represents a substantial contribution to the understanding of pre-drinking 
behaviour. Although our correlational design does not provide strong evidence of causal links 
between variables, it highlights important relations between potentially manipulable 
psychological factors and pre-drinking behaviour that may provide some basic information to 
inform intervention development. For example, interventions may consider targeting both 
reflective and impulsive processes - by promoting control over pre-drinking, and reducing the 
influence of the impulsive system in determining behaviour (Hollands et al., 2016; Papies, 
2016). 
Of consideration regarding the lack of effect of intention on behaviour is the framing 
of the intention items in terms of reducing alcohol consumption during pre-drinking sessions 
(i.e., an approach behaviour; Sheeran, 2002). McEachan et al. (2011) found that “abstinence” 
behaviours (i.e., avoidance behaviours) were poorly accounted for by the theory of planned 
behaviour, compared to physical activity or dietary (i.e., approach) behaviours (McEachan et 
al., 2011). Cooke, Sniehotta, and Schuz (2006), found undergraduates’ intentions not to binge 
drink (i.e., consuming fewer than 7 or 10 units of alcohol in the next week) were negatively 
associated with their drinking behaviour at follow-up. Alcohol consumption was not 
measured in terms of reducing or refraining from pre-drinking in the present study, and 
studies investigating the influence of the theory of planned behaviour in relation to reductions 
in alcohol consumption appear relatively scarce (see Cooke et al., 2014). Future studies might 
investigate the difference in ways of framing the target behaviour in psychological measures 
(e.g., attitudes), and measuring behaviour as alcohol consumption and reducing alcohol 
consumption in an experimental design. Doing so would elucidate whether there are different 
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approach and avoidance pathways to alcohol consumption that could be of benefit to 
understanding of the relevant processes that lead to behaviour. 
Results should also be interpreted in light of the accuracy of participant-reported 
alcohol consumption (White et al., 2005). Retrospective reports of alcohol consumption are 
often inaccurate, and tend to be underestimated (Monk, Heim, Qureshi, & Price, 2015). 
Although we attempted to facilitate participant reporting with a detailed, comprehensive 
pictorial guide (NHMRC, 2009), we cannot be certain that this increased participants’ 
accuracy. In addition, a lack of correspondence between theory-based measures, and self-
reported alcohol consumption may have attenuated the intention-behaviour relationship: the 
former referred to pre-drinking generally, and the latter to standard drinks consumed when 
pre-drinking. Future research may attempt to quantify pre-drinking alcohol consumption 
referred to in measures of psychological constructs to maximise correspondence, as has been 
done to some extent with binge or heavy episodic drinking studies previously (see Cooke et 
al., 2014). The context in which the theory of planned behaviour measures are completed 
should also be considered. Cooke and French (2011) demonstrated that completion location 
affected the relationship between social cognitive constructs and alcohol consumption. 
Research is increasingly looking towards measures of blood alcohol concentration and event-
level assessment of alcohol consumption using smartphones (e.g., Barry et al., 2013; 
Kuntsche, Otten, & Labhart, 2015), and these approaches could benefit further research. It 
should also be noted that the internal consistency of the alcohol identity implicit association 
test was lower than typically observed (Greenwald et al., 2003), which may be the result of 
administering the test online. To our knowledge, there is no research that has compared 
online-administered and laboratory-based implicit association tests. However it is reasonable 
to assume that a laboratory environment may be preferable for reaction time tasks given the 
lack of potential ‘noise’ in the data due to extraneous distractors. However, conducting the 
present study under laboratory conditions would likely have reduce the sample size and 
precluded comprehensive analyses of the integrated behaviour change model. 
Some discussion of the sample composition and demographic background in relation 
to study findings is warranted. The majority of the participants were female, studying mainly 
in health-related disciplines. Evidence for gender differences in relation to pre-drinking 
alcohol consumption is inconclusive, however may be influenced by context effects such as 
the absolute number of other pre-drinkers, the number of pre-drinkers from the opposite sex, 
or the type of alcohol consumed (Hummer, Napper, Ehret, & LaBrie, 2013; Labhart, Wells, 
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Graham, & Kuntsche, 2014; Ogeil et al., 2016). Differences in alcohol consumption 
behaviour between faculties of study have been noted, which may reduce the 
representativeness of the present sample to the university student population (Hallett, Howat, 
et al., 2014; Webb, Ashton, Kelly, & Kamali, 1997). Finally, the sample on average did not 
strongly intend to reduce their pre-drinking alcohol consumption, as indicated by the weak 
relationship between pre-drinking alcohol consumption and intention. Although we have no 
reason to believe that the low levels of intention and weak intention-behaviour relationship in 
the current study are not representative of the student population as a whole, it would be 
premature to reject the integrated model on the basis of these data alone. Replications of 
current findings in larger, more representative samples is warranted to corroborate current 
findings. 
Conclusion 
The present study tested an integrated behaviour change model in a pre-drinking 
context. Overall, we found little support for many of the relationships between motivational 
and social cognitive constructs, as well as their effects on pre-drinking alcohol consumption. 
Only the direct effects from perceived behavioural control and implicit alcohol identity 
constructs on pre-drinking alcohol consumption at follow-up were significant, after 
controlling for past behaviour. We suggest that future research test the relationships between 
motivational regulations, affective components of attitudes, and perceptions of control (i.e., 
self-efficacy and perceived controllability), and continue to incorporate non-conscious 
predictors of behaviour. Doing so may provide a better understanding of the psychological 
constructs that are influential in determining pre-drinking alcohol consumption, which may 
contribute to the development of behaviour change interventions to reduce pre-drinking 
behaviour that target both constructs of both the reflective and impulsive systems (e.g., 
Caudwell, Mullan, & Hagger, 2016).  
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Figure 1. The integrated behaviour change model as applied to pre-drinking alcohol 
consumption (adapted from Hagger & Chatzisarantis, 2014). Dashed lines represent paths 
which are posited to be mediated by the hypothesised paths (e.g., autonomous motivation → 
attitude → intention). Past behaviour (i.e., baseline pre-drinking alcohol consumption) is 
omitted for clarity. 
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Table 1. Descriptive and, Model Evaluation Statistics, and Correlations between Latent Variables from the Integrated Behaviour Change Model 
  1. Source 2. Gender 3. Age 4. PB 5. AM 6. CM 7. Att 8. SN 9. PBC 10. Int 11. D 12. PDAC 
M - - 20.14 3.46 1.90 1.44 3.68 3.45 5.40 2.78 .29 2.67 
SD - - 2.33 4.69 .70 .52 1.09 1.09 .64 1.43 .46 6.40 
AVE - - - .60 .64 .50 .60 .75 .58 .96 - .78 
α - - - .77 .92 .86 .83 .89 .74 .98 - .91 
ρ - - - .85 .93 .89 .88 .92 .84 .99 - .94 
FCVIF 1.16 1.11 1.05 1.28 1.73 1.55 1.91 1.41 1.22 2.81 1.05 1.23 
1. - 
           
2. .02 - 
          
3. .08 -.02 - 
         
4. -.08 -.10 -.12* .77 
        
5. .10 .03 .10 -.22** .80 
       
6. -.09 -.04 -.01 -.03 .44** .71 
      
7. -.05 .14* .09 -.09 .46** .30** .78 
     
8. -.10 -.01 -.02 .08 .26** .38** .44** .87 
    
9. .28** .06 .09 -.13* .01 -.26** .04 -.05 .76 
   
10. -.04 .14* .02 -.01 .49** .37** .62** .35** <.01 .98 
  
11. -.12* -.04 -.08 .05 -.01 .11 .03 .10 -.02 .07 - 
 
12. -.12* -.16 -.10 .34** -.08 .03 -.05 .02 -.18** <-.01 .07 .89 
Note. √AVE values are presented on the principal diagonal for variables with multiple indicators. 
 PB = past behaviour (i.e., baseline pre-drinking alcohol consumption); AM = autonomous motivation; CM = controlled motivation; Att = attitude; SN = subjective norm; 
PBC = perceived behavioural control; Int = intention; D = AI-IAT D-score; PDAC = follow-up pre-drinking alcohol consumption; α = Cronbach’s alpha; ρ = composite 
reliability. *p <.05; **p < .01. For dichotomous variables Source and Gender, 1 = Western Australia/male; 2 = Queensland/female. 
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Figure 2. Path diagram showing statistically significant standardised path coefficients (β) 
between variables in the integrated behaviour change model, with variance explained (R2Adj.) 
in intention and pre-drinking alcohol consumption. 
Note. *p < .05 **p < .01. PBC = perceived behavioural control; AI-IAT = alcohol identity implicit association 
test; PDAC = follow-up pre-drinking alcohol consumption. The path from past behaviour to PDAC (β = .36, p < 
.001, f2 = .14) was omitted for clarity. Relationships between control and model variables are included in the 
online supplementary materials.  
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Supplementary Table 1. Correlations Between Control and Model Variables in the Integrated Behaviour Change Model 
  Source Gender Age PB AM CM Att SN PBC Intention D PDAC 
Source - .02 .08 -.08 .10 -.09 -.05 -.10 .28* -.04 -.12* -.12* 
Gender 
 
- -.02 -.10 .03 -.04 .14* -.01 .06 .14* -.04 -.16** 
Age     - -.12* .10 -.01 .10 -.02 .10 .02 -.08 -.10 
*p < .05; **p < .01; 
PBSD = past behaviour; AM = autonomous motivation; CM = controlled motivation; Att = attitude; SN = subjective norm; PBC = perceived behavioural control; D = 
alcohol identity implicit association test score; PDAC = pre-drinking alcohol consumption. 
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Supplementary Table 2. Mediation Results for Paths in the Integrated Behaviour Change Model 
Path Mediator Direct (f 2) p Indirect (f 2) p Total (f 2) p Mediation 
AM-Int 
Att 
.23 (.12) <.001 
.18 (.09) <.001 .41 (.21) <.001 Partial 
SN .01 (.01) .388 .24 (.13) <.001 None 
PBC <.01 (<.01) .499 .23 (.12) <.001 None 
CM-Int 
Att 
.12 (05) .022 
.04 (.02) .162 .16 (.06) .003 None 
SN .02 (.01) .320 .14 (.05) .009 None 
PBC <.01 (<.01) .499 .12 (.05) .022 None 
AM-PDAC 
Att 
`-.02 (<.01) .369 
.01 (<.01) .403 `-.01 (<.01) .456 None 
SN <.01 (<.01) .495 .02 (<.01) .396 None 
PBC <.01 (<.01) .499 `-.02 (<.01) .401 None 
Int .01 (<.01) .414 `-.01 (<.01) .461 None 
CM-PDAC 
Att 
`-.06 (.01) .153 
<.01 (<.01) .494 `-.06 (.01) .162 None 
SN `-.01 (<.01) .409 `-.07 (.01) .104 None 
PBC .04 (.01) .166 `-.02 (<.01) .370 None 
Int .01 (<.01) .440 `-.06 (.01) .163 None 
Att-PDAC Int `-.01 (<.01) .440 .01 (<.01) .383 <.01 (<.01) .476 None 
SN-PDAC Int `-.03 (<.01) .285 <.01 (<.01) .482 `-.03 (<.01) .297 None 
PBC-PDAC Int `-.17 (.03) .002 <.01 (<.01) .500 `-.17 (.03) .002 None 
Note. AM = autonomous motivation; Int = intention; Att = attitude; SN = subjective norm; PBC = perceived behavioural control; CM = controlled motivation; PDAC = 
follow-up pre-drinking alcohol consumption 
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CHAPTER V: COMBINING MOTIVATIONAL AND VOLITIONAL APPROACHES 
TO REDUCING EXCESSIVE ALCOHOL CONSUMPTION IN PRE-DRINKERS: A 
THEORY-BASED INTERVENTION PROTOCOL 
This chapter includes a published study protocol for an intervention to reduce pre-drinking 
alcohol consumption in undergraduates, based on formative research, and strategies drawing 
from multiple theoretical paradigms and associated research findings. The published version 
of the protocol manuscript is included below. The citation for the manuscript is as follows: 
Caudwell, K. M., Mullan, B. A., & Hagger, M. S. (2016). Combining motivational and 
volitional approaches to reducing excessive alcohol consumption in pre-drinkers: a 
theory-based intervention protocol. BMC Public Health, 16(45), 1-12. 
doi:10.1186/s12889-015-2648-7 
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Background: Pre-drinking refers to the consumption of alcohol at home or a private residence prior to attending a
subsequent social event. We present the study protocol of an online theory-based intervention to reduce pre-
drinking and related harm in pre-drinking undergraduates, using behavior change techniques targeting the
motivational and volitional phases of behaviour.
Design: A fully randomized 2 (autonomy support: present vs. absent) x 2 (implementation intention: present vs.
absent) between-participants design will be used to ascertain the effectiveness of the intervention in reducing pre-
drinking alcohol consumption and alcohol-related harm. Participants will complete a range of theory-based
measures prior to being allocated to one of the four experimental conditions. Four weeks later, participants will
complete a follow-up questionnaire comprised of theoretical and behavioral measures.
Analyses: The main and interactive effects of the intervention components in reducing our primary dependent
variables, namely, pre-drinking alcohol consumption and alcohol-related harm at four-week follow-up will be tested.
Baseline alcohol consumption and demographic information will be included in the analysis as covariates.
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Background
Excessive alcohol consumption is associated with in-
creased risk of acute (e.g., accidental injury) and chronic
(e.g., cardiovascular disease, cancers, diabetes, liver dis-
ease, alcohol dependence, and a range of mental health
conditions) harms [1]. In Australia, national costs of ex-
cessive alcohol consumption is estimated at 15 billion
dollars annually, attributed to decreased workplace prod-
uctivity, strain on the healthcare system, road or vehicu-
lar accidents, crime and associated costs, illness, and
death [2]. Excessive alcohol consumption is especially
apparent in university populations, with a third of stu-
dents drinking to hazardous levels [3, 4] and appearing
to outdrink their non-student peers on drinking occa-
sions [5, 6]. Research shows that excessive alcohol con-
sumption significantly impairs students’ health and
academic performance, and increases risk-taking behav-
iors such as unplanned sexual activity [7].
Recent research has focussed on pre-drinking, the prac-
tice of consuming alcohol prior to attending a subsequent
event, where alcohol consumption often continues [8, 9].
Pre-drinking is also referred to as prepartying [8], pregam-
ing [9], and pre-loading [10]. Pre-drinking has been found
to constitute more than 40 % of alcohol consumption on
drinking occasions [11], and an Australian multi-site study
conducted in night entertainment areas found 65 % of
people reported pre-drinking prior to ‘going out’ for that
evening [12]. Pre-drinking has been shown to be largely
socially-motivated, with pre-drinkers citing “catching up”
with friends and meeting new people as precipitating fac-
tors contributing to the popularity of these sessions [13–
15]. LaBrie et al. [15] found that interpersonal enhance-
ment (i.e., pre-drinking for socialisation or enjoyment)
was the strongest predictor of pre-drinking frequency and
alcohol consumption, and demonstrated that pre-drinking
motives differ from general alcohol consumption motives.
Alcohol price has also been shown to be related to pre-
drinking. Not only have students cited cost as influencing
their pre-drinking [11, 16], but Miller and Droste [17]
have shown that students change their hypothetical drink-
ing decisions based on increases in the cost per drink. A
recent study shows a relationship between strongly en-
dorsing a cost motive for pre-drinking, and higher re-
ported typical pre-drinking consumption [18].
In a series of recent studies, pre-drinking has been im-
plicated as specifically contributing to alcohol-related
harm. An event-level analysis by Barry et al. [19] found
pre-drinking status significantly predicted blood-alcohol
concentration, as measured by a breathalyser device.
Merrill et al., [20] used event-level associations to reveal
that pre-drinking on any given day was a significant pre-
dictor of alcohol related harm in university students, be-
yond both the total alcohol consumed on that day, and
typical drinks consumed per day. In a sample of
undergraduates, Caudwell and Hagger [18] found higher
scores on pre-drinking cost motive items predicted
higher incidence of alcohol-related harm in the previous
twelve months. Pre-drinking appears to present an ele-
vated risk to young adults, who demonstrate a lack of
awareness of safe alcohol consumption limits [21], and,
in laboratory settings, are unable to accurately pour a
standard drink1 [22, 23]. To date, no interventions spe-
cifically aimed at reducing pre-drinking alcohol con-
sumption have been developed. This protocol outlines a
theory-based intervention that will attempt to reduce al-
cohol consumption during pre-drinking sessions, and
the experience of alcohol-related harm.
Theory-based interventions for excessive alcohol
consumption
One approach to reducing excessive alcohol consump-
tion and alcohol-related harm among undergraduates is
to develop behavioral interventions based on social psy-
chological and motivational theories of health behavior.
The use of such theories in informing interventions is
important in targeting the influential determinants of
health behavior, facilitating an understanding of “what
works, and for whom”, and allows for testing of the
component theories in accounting for behavior change
[24]. A range of health behavioral interventions targeting
excessive alcohol consumption have been developed in
university student populations, incorporating brief
screening and feedback [25], motivational [26–28], peer
or normative feedback [29–31], planning [32], and vol-
itional approaches [33–35]. Though the efficacy of on-
line interventions appears to bring about small changes
in alcohol consumption behaviour [d + = 0.14; [36]],
many interventions are not theory-based, and there is
evidence that theory-based interventions that closely de-
velop intervention content to target specific psycho-
logical variables (commonly identified as correlates or
predictors of alcohol consumption) are efficacious, with
medium-sized effects [37, 38]. Furthermore, evidence
supports the use of online delivery of alcohol interven-
tions in student populations as they appear preferable to
face-to-face methods (e.g., contact with a health profes-
sional) and may be especially useful for at-risk populations
[39, 40]. Therefore, the development of a theory-based on-
line intervention to reduce pre-drinking alcohol consump-
tion may be a useful endeavour.
The theory of planned behavior
The theory of planned behaviour [41] has been exten-
sively applied to predict a range of health behaviours
[42–44]. The theory considers behavioural intention the
focal point of behavioural engagement, where intention
is formed by belief-based constructs of attitude, subject-
ive norm, and perceived behavioral control [41]. Attitude
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comprises belief-based evaluations of the behavior of
interest; subjective norm consists of perceived social in-
fluence regarding behavioural engagement, and; per-
ceived behavioral control constitutes the individual’s
ability to perform the behavior. The theory has been
widely used across a range of health behavioural con-
texts, with a recent meta-analysis supporting the tenets
of the theory-based model in predicting intention and
behavior [44]. More recently, a meta-analysis of the the-
ory applied to alcohol consumption behaviour has found
attitudes strongly related to alcohol consumption inten-
tions (r+ = .62), and intentions moderately related to be-
haviour (r+ = .54) with authors concluding that both
attitudes and intentions towards alcohol consumption
are worthwhile targets for alcohol consumption behav-
iour change [45]. Generally, changes in behavioral
intention appear to produce small-to-moderate changes
in behaviour [46], with theory-based health behavioral
interventions informed by the theory of planned behav-
ior demonstrating particular efficacy [d + = 0.36; [36]],
supporting our advocacy of adopting a theoretical
approach.
A prominent criticism of the theory is the intention-be-
havior gap: the relative weakness in the link between
intention and behaviour [47–50]. This is an important
issue for interventions where intention may be the focus,
yet it is a weak or modest predictor of behavioural engage-
ment. For example, McEachan, Conner [44] shows the
intention-behaviour relationship is weaker for health risk
behaviours, such as abstaining from alcohol consumption,
compared to health enhancing behaviors such as diet and
exercise. A recent meta-analysis investigating the relation-
ships between the theory of planned behaviour constructs
applied to alcohol consumption concluded that interven-
tions targeting attitudes and subjective norm may be
worthwhile [45]. However, there is little utility in attempt-
ing to change intention through its antecedent constructs,
where a substantial intention-behaviour gap is unlikely to
facilitate meaningful behaviour change. This point and the
utility of the theory of planned behaviour in health behav-
ioural research is one of current debate (see [50]), with
Schwarzer [51] suggesting that post-intentional (i.e., vol-
itional) constructs that are known to influence behaviour
are of importance in interventions based on the theory of
planned behaviour. Implementation intentions [52]
present an approach to “closing” the intention-behavior
gap by linking important contextual cues to enacting the
intended behaviour in the volitional stage, increasing the
likelihood that the behavior is carried out in accordance
with one’s intentions.
Implementation intentions and volition
According to Gollwitzer [53], individuals who intend to
reach an intended goal often fail to do so due to
limitations in their ability to self-regulate behaviour. These
limitations may constitute reasons such as failing to get
started (e.g., forgetting or failing to act at the opportunity
to do so) and getting derailed (e.g., due to attentional or
competing factors; Gollwitzer & Sheeran, [54]). For ex-
ample, a pre-drinking goal intention may be “I intend to
reduce my alcohol consumption drinking during pre-
drinking sessions”. However, an individual with this
intention may not recognise the chance to enact that
intention or fail to do so at the critical moment (e.g.,
where an environment is conducive to excessive alcohol
consumption). Implementation intentions increase the
likelihood that people will attain their intended goals by
specifying contextual details of how these goals will be im-
plemented, as well as when, and where [55]. An imple-
mentation intention for pre-drinking may therefore be
“when I have finished an alcoholic drink at a pre-drinking
session, I will then drink a glass of water or soft drink to
help reduce my alcohol consumption”. This allows indi-
viduals to switch from making conscious, effortful deliber-
ations about enacting behaviour, to responding
automatically to critical cues [52], mitigating the effects of
self-regulatory limitations on carrying out intended behav-
iours. A meta-analysis by Gollwitzer and Sheeran [54]
shows that there is a considerable effect (d+ = .65) of im-
plementation intentions in facilitating goal attainment
over that of simply forming goal intentions. Importantly,
implementation intention approaches have been shown to
be effective in reducing alcohol consumption in young
people including university students [35, 38, 56].
Key features of an implementation intention approach
include detailing how the intended behaviour will be
enacted. In previous studies using this approach, partici-
pants either formed their own implementation inten-
tions [38] or chose from a menu of responses to refusing
a drink with the option of developing their own plan
[35]. These studies and a recent review by Hagger and
Luszczynska [57] suggest that implementation intentions
may be more successful if they include additional plan-
ning components that address certain contingencies in
an if-then format, such as “if I am offered an alcoholic
drink, then I will politely refuse by saying, ‘No thanks, I
have to drive” [35]. In the context of pre-drinking, there
are likely many contextual scenarios where individuals
may be at risk of consuming excessive amount of alcohol
(e.g., drinking games, coercion or pressure) [9, 58].
Therefore, the formation of multiple implementation in-
tentions to address these scenarios may be especially ef-
fective in reducing pre-drinking alcohol consumption.
However, compelling individuals to intend to perform
certain behaviours and assisting them in doing so may
not be as effective if individuals lack the necessary mo-
tivational resources to facilitate the formation of these
intentions and subsequent behavior.
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Self-determination theory
Another theoretical framework that has seen wide applica-
tion in many health-related fields is self-determination the-
ory [59–62]. Self-determination theory places the quality of
an individuals’ motivation as influential in behavioural en-
gagement and persistence. Individuals who exhibit con-
trolled motivation to engage in a behaviour tend to do so
because of certain external contingencies - monetary incen-
tive or reward, or for self-esteem rationales such as avoiding
guilt or blame, or embarrassment [59]. Individuals who ex-
hibit autonomous motivation to engage in a behaviour tend
to do so because it serves personally-relevant goals or the
act is itself intrinsically rewarding [59]. The more autono-
mously motivated an individual is towards engaging in be-
haviour, the more likely they will be to perform and persist
in performing that behaviour [63, 64]. Recent evidence indi-
cates attitudes and intentions towards engaging in health
behaviour are more strongly linked to autonomous motiv-
ation rather than controlled motivation [65, 66].
Health behavioural interventions based on self-
determination focus on the facilitation of autonomous mo-
tivation [60, 67]. This is often achieved by providing auton-
omy support – a supportive context and rationale for the
individuals’ internalising of behavioural regulation [63]. The
provision of autonomy support and facilitation of autono-
mous motivation have demonstrated validity in engender-
ing positive behavioural change in a wide context of health
behavioural settings [62]. Within the context of alcohol con-
sumption, studies involving self-determination theory have
found relationships between autonomous forms of motiv-
ation and reductions in self-reported alcohol consumption
[68], as well as intentions to keep alcohol consumption
within limits, and reductions in alcohol units consumed
[69]. Pavey and Sparks found that autonomy in relation to
perceptions of health risk information and autonomous
motivation to engage in health protective behaviours were
related to participation in those behaviours [70–72].
Conversely, studies on peer influences in college
drinkers have shown individuals who exhibit controlled
motivation to drink excessively do so because they tend to
appraise situations from a controlled orientation, related
to their sense of self-esteem [73]. Therefore, an interven-
tion that provides an autonomy-supportive context for re-
duced alcohol consumption may prove effective for pre-
drinkers who consume alcohol excessively or in contexts
where motivation to reduce excessive alcohol consump-
tion may be lacking. Given research demonstrating the
importance of autonomy in enhancing receptiveness to
health risk information, and indicating intrinsic goals are
more likely to be pursued than those where individuals
feel compelled to pursue goals [64, 70, 72], individuals
may be more autonomously motivated to reduce their
pre-drinking alcohol consumption if they generate their
own autonomous reasons for pursuing such a goal.
Evidence for combining approaches
A meta-analysis of internet-based health behavioral in-
terventions has found those incorporating more behav-
ior change techniques tended to have larger effects,
potentially due to these techniques targeting different
components of the behaviour change process [36]. Ac-
cording to the model of action phases proposed by
Heckhausen and Gollwitzer [74], a “Rubicon” exists be-
tween a deliberative, or predecisional phase, and a vol-
itional, or preactional phase. The predecisional phase
incorporates the feasibility and desirability of a behav-
ioral outcome; the motivational tendency towards enact-
ing that behavior which leads to the formation of a goal
intention [75]. The preactional phase therefore incorpo-
rates how best to meet the behavioral goal – the stage at
which individuals may fall short of meeting that goal
due to limitations in their ability to self-regulate behav-
ior [75]. It follows, therefore, that interventions targeting
both motivation and volitional phases of action may be
more effective in evoking behaviour change.
Studies have also shown that intentions are more likely to
be carried out if they are formed consistent with autono-
mous reasons for engaging in the target behavior [76] and
when the behavior is consistent with their psychological
needs [77]. Evidence shows support for a synergistic rela-
tionship between autonomous motivation and the forma-
tion of implementation intentions in facilitating goal-
directed behaviour. For example, a study on goal self-con-
cordance (i.e., the extent to which a goal-directed behaviour
is self-determined), found self-concordance significantly
predicted progress on a range of participant goals, and that
the relationship between goal self-concordance and pro-
gress was dependent on whether or not participants formed
implementation intentions [78]. Koestner et al. [79] demon-
strated that participants who formed autonomy-supportive
implementation intentions achieved greater goal progress
than those in a neutral condition (d = .67). The authors at-
tribute this to the internalisation of goals in a self-
concordant manner that reflects heightened personal inter-
est and meaning. In terms of interventions based on this
premise, targeting the motivational and volitional phases in
tandem show increased efficacy in reducing alcohol con-
sumption [33], promoting exercise behavior [80], reducing
saturated fat intake [81], and improving fitness [82] over ei-
ther approach in isolation.
The present study
The purpose of the present study is to test an online,
theory-based intervention to reduce pre-drinking alco-
hol consumption among undergraduate students who
pre-drink. The intervention will test the effects of two
theory-based techniques targeting the predecisional and
implemental phases of the model of action phases
through: (1) facilitating autonomous motivation to
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reduce pre-drinking alcohol consumption, and (2)
prompting the individual to form context-specific im-
plementation intentions to help bridge the goal
intention-behavior gap. Combining these techniques
should see greater reductions in pre-drinking alcohol
consumption and alcohol-related harm than either ap-
proach in isolation. The current research makes an ori-
ginal contribution to knowledge by adopting a factorial
design, which permits us to examine the independent
and interactive effects of two intervention components
related to different processes in the model of action
phases. The research builds on previous approaches to
promoting autonomous motivation [79] and based on
current ‘best practice’ recommendations for using
implementation intentions [57]. It also follows on from
research that suggests that incorporating both motiv-
ational and implemental phases is optimally effective in
changing health behaviour by targeting multiple pro-
cesses [38, 80, 81].
Methods
Design
The study will adopt a 2 (autonomy support: present vs.
absent) x 2 (implementation intention: present vs. absent)
design (see Fig. 1). Given evidence for the use of periodic
prompts in supporting online interventions [83, 84] and
the increased effectiveness of presenting reminders in im-
plementation intention interventions [85] participants will
be sent the components of their respective intervention
via email following its conclusion. At follow-up, four
weeks later, participants will be invited to complete the
same theory-based measures as at baseline to assess the
influence of the intervention in terms of changes in theor-
etical constructs and behavior.
Intervention components
Participants will be randomly allocated to one of four
conditions: a control condition, an autonomy support
condition, an implementation intention condition, and
a combined autonomy support and implementation
intention condition. Each condition will include the
first two guidelines of the Australian National Health
and Medical Research Council safe drinking guide-
lines [1]. These guidelines are recommendations for
keeping alcohol consumption within limits to reduce
the risk of alcohol-related harm over the lifetime, and
are included in the Appendix. (Fig. 2) shows the
intervention components alongside the intended ac-
tion phase targets.
Autonomy support condition
Participants will be asked to generate statements that re-
flect a series of interpersonal conditions of autonomy
support, as outlined in Su and Reeve [86]. These are
closely based on verified approaches used throughout
self-determination theory-based interventions to facili-
tate autonomous motivation to engage in the target be-
havior [86–89]. The five conditions outlined in Su and
Reeve [86] include: providing meaningful rationales (i.e.,
why self-regulated engagement in reducing pre-drinking
alcohol consumption may be beneficial), acknowledging
negative feelings (i.e., feelings associated with reducing
pre-drinking alcohol consumption); use of non-
controlling language (e.g., may or could rather than must
or should); offering choices (i.e., promoting choice-
making and encouragement), and nurturing inner motiv-
ational resources (i.e., making the satisfaction of needs
for autonomy, competence, and relatedness salient in
the communication). Table 1 includes example prompts
and statements to be used in the intervention.
Implementation intention condition
Participants will be informed of how forming specific if-
then plans to reduce their alcohol intake during pre-
drinking sessions can assist them in doing so. Given that
personally-relevant goals have been found more effective
in leading to behavioral engagement [90], and the
Fig. 1 Conceptual diagram showing the intervention components
and their influence on the two stages of action [74]. 1National
Health and Medical Research Council guidelines for reducing risk
related to alcohol consumption
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importance of self-relevant cues in leading to action, as
outlined in Heckhausen and Gollwitzer [74], participants
will be asked to detail a series of situations in which they
might be at risk of excessive pre-drinking alcohol con-
sumption. Participants will then be provided with exam-
ples of implementation intentions before being asked to
generate their own that correspond to their identified
situations, using two (i.e., if…, then…) open-response
text boxes [57].
Combined condition
Heckhausen and Gollwitzer’s [74] action-phase model
places the predecisional (i.e., motivational) as preceding a
behavioural decision, from which an individual passes
through to the preactional (i.e., volitional) phase. Accord-
ingly, participants in the combined condition will first re-
ceive the autonomy support component, followed by the
implementation intention component. A conceptual map
of the intervention components relative to the compo-
nents in the action-phase model is included in Fig. 2.
Measures
Theory of planned behaviour
Attitude, subjective norm, and perceived behavioural
control items will be used based on previous research
[38, 91]. Attitude will be measured with a common item
stem (i.e., “reducing alcohol consumption during pre-
drinking sessions would be…”) followed by a series of five
bipolar adjectives (e.g., bad-good, beneficial-harmful),
with participants asked to score each adjective accord-
ingly on a six-point scale. Subjective norm will be mea-
sured with three statements referring to perceived
pressure from others to engage in pre-drinking (e.g.,
“people who are important to me would want me to re-
duce my alcohol consumption during pre-drinking ses-
sions”) with participants asked to respond to each on
six-point Likert-type scales ranging from 1 (strongly dis-
agree) to 6 (strongly agree). Perceived behavioural control
will be measured with three statements regarding con-
trol (e.g., If I wanted to, I could reduce my alcohol con-
sumption during pre-drinking sessions), with participants
asked to respond to each on six-point Likert-type scales
ranging from 1 (strongly disagree) to 6 (strongly agree).
Intention to reduce pre-drinking alcohol consumption
will be measured with three items (e.g., I will reduce my
alcohol consumption during pre-drinking sessions) with
six-point Likert-type scales ranging from 1 (strongly dis-
agree) to 6 (strongly agree).
Planning
Nine items from the planning subscale of the Self-
Regulation Questionnaire [92] will be used to measure
participants’ planning ability. Participants will respond
to these items (e.g., “I have trouble making plans to help
me reach my goals”) on six-point Likert-type scales ran-
ging from 1 (strongly disagree) to 6 (strongly agree).
Autonomous motivation and goal self-concordance
Sheldon and Kasser [77] have developed a measure of goal
self-determination, whereby participants rate how much
they pursue goals for specific controlled, non-self-
determined reasons (e.g., “…because somebody wants me
to, or because I’ll get something from somebody if I do”, “I
probably wouldn’t do this if I didn’t get some kind of re-
ward, praise, or approval for it”), or autonomous, or self-
determined reasons (e.g., because I really believe that it is
an important goal to have – I endorse it freely and value it
wholeheartedly). Participants will respond on nine-point
Likert-type scales ranging from 1 (not at all for this rea-
son) to 9 (completely because of this reason). Controlled
scores are subtracted from autonomous scores to derive a
relative score for goal self-concordance [76].
Fig. 2 Flow diagram detailing participant progress through the study
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Goal progress
Participants will be asked to rate the extent of their pro-
gress, if any, in reducing their alcohol consumption dur-
ing pre-drinking sessions, on a nine-point Likert-type
scale ranging from 1 (none at all) to 9 (total progress),
as used in previous research [78].
Pre-drinking alcohol consumption
Participants will report their pre-drinking alcohol con-
sumption in terms of Australian standard drink equiva-
lents consumed during pre-drinking sessions each week,
over the previous four weeks, with the aid of a pictorial
guide [1], at both baseline and follow-up. The pictorial
guide comprises examples of typically served or available
portion sizes of alcoholic beverages (e.g., a carton of beer,
a bottle of wine or spirits) to aid in participant estimation
of pre-drinking alcohol consumption (i.e., pre-purchased
quantities such as bottles of spirits or cartons of beer).
This approach has been used in previous research [91].
Alcohol-related harm
The Brief Young Adult Alcohol Consequences Scale (B-
YAACQ) [93] is a validated measure of the experience of
alcohol-related harm that is well-suited to use in college
populations for the purpose of evaluating change in al-
cohol consequences. The measure comprises a series of
24 participant-endorsed yes/no statements related to
alcohol-related harm (e.g., “I have felt very sick to my
stomach or thrown up after drinking”). Scores are
derived from summing all yes responses to create a uni-
dimensional index of alcohol-related harm [93]. Partici-
pants will complete the B-YAACQ at baseline and
follow-up, to ascertain the effects of the intervention in
reducing alcohol-related harm attributable to reductions
in pre-drinking alcohol consumption. The time-frame of
the B-YAACQ will be modified to refer to harm from al-
cohol consumption in the previous four-week period, to
give a fine-grained view of the effects of the intervention
on alcohol-related harm (see [94]).
Hypotheses
It is hypothesized that participants receiving both auton-
omy support and implementation intention components
will exhibit greater reductions in pre-drinking alcohol
consumption and alcohol-related harm at follow-up,
relative to participants receiving either intervention
component in isolation, in accordance with evidence
supporting the combination of these approaches in po-
tentially targeting two important components of the
action-phase model [64, 75, 76].
Participants
Eligible participants will be current undergraduate stu-
dents who regularly consume alcohol (i.e., are current
‘drinkers’), and have engaged in pre-drinking behaviour
within the previous six months. Based on medium ef-
fects for implementation intentions on reductions in al-
cohol consumption reported in Hagger, Lonsdale [33]
and the meta-analysis of self-determination theory ap-
plied to health contexts reported in Ng et al. [62], we
conducted a statistical power analysis using G*Power to
ascertain an adequate sample size for the intervention.
Specifically, the power analysis was for an Analysis of
Covariance (ANCOVA) on the two key dependent vari-
ables, alcohol consumption and summed B-YAACQ
scores, with the intervention groups as the independent
variables powered to detect a medium effect size
(Cohen’s f = .25) with power set at .80 and alpha set at
.025, and baseline scores on the dependent variable as a
covariate. The analysis yielded 196 participants (i.e., 49
per group) for each analysis.
Analyses
Randomisation check
A 2 (autonomy support: present or absent) x 2 (imple-
mentation intention: present or absent) MANOVA will
be conducted, with baseline demographic, behavioural,
and psychological measures as dependent variables, and
the intervention components as the independent vari-
ables, to test for between-group differences across the
intervention conditions at baseline.
Manipulation checks
As the effect of implementation intentions might be di-
minished by participants failing to comply with instruc-
tions consistent with the approach, we will content
analyse participants’ implementation intention scripts
(typed in response to the implementation intention ma-
nipulation) to ascertain the extent to which participants
complied with the intervention instructions [33]. Inde-
pendent raters familiar with implementation intentions
will rate the quality of scripts based on the presence or
absence of key planning components: (1) used the if-
then format, (2) specified a relevant, realistic, and appro-
priate cue, (3) linked the cue to the desired response. A
one-way independent groups ANOVA will be conducted
to test the effect of autonomy support on goal self-
concordance as a manipulation check.
Effects of the intervention on pre-drinking alcohol
consumption and alcohol-related harm
Two ANCOVAs (autonomy support: present or absent) x 2
(implementation intention: present or absent) will be con-
ducted to ascertain the effect of the intervention on follow-
up self-reported pre-drinking alcohol consumption, and
summed B-YAACQ scores, at follow-up, controlling for
baseline pre-drinking alcohol consumption.
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Effects of the intervention on psychological variables
A 2 (autonomy support: present vs. absent) x 2 (imple-
mentation intention: present vs. absent) MANCOVA
will be conducted, with autonomous motivation, con-
structs from the theory of planned behaviour (attitudes,
subjective norm, perceived behavioural control, and
intention) and goal progress as dependent variables,
and pre-intervention pre-drinking alcohol consumption
as a covariate.
Ethics
The study protocol was approved by Curtin University
Research Ethics Committee (HR185/2014/AR1). Partici-
pants will provide informed consent to participate in the
intervention.
Discussion
Pre-drinking is associated with significant risks attribut-
able to excessive alcohol consumption [19, 20, 95]. No
theory-based interventions to reduce pre-drinking alco-
hol consumption have yet to be developed. The present
protocol has outlined a theory-based intervention that
will attempt to reduce pre-drinking alcohol consumption
and alcohol-related harm, by targeting the volitional and
motivational phases of action, according to the action-
phase model outlined by Heckhausen and Gollwitzer
[74]. There is evidence that the provision of autonomy
support is associated with greater autonomous motiv-
ation to engage in behaviour, and that autonomous
motivations for reducing alcohol consumption are asso-
ciated with reductions in alcohol consumption [33, 69].
Although, exhibiting motivation is a necessary but not
sufficient condition for behavioural enactment [49, 96].
Forming implementation intentions has been shown to
strengthen the link between intention and behaviour, by
providing a link between a contextual cue and an
intended response [35, 54]. Combining these approaches
is based on the premise that promoting goal self-
concordance is important in successful goal attainment
[78], and is integral to the efficacy of implementation
intention approaches [57, 79]. Therefore, an approach
that combines the volitional and motivational action
phases, providing individuals with autonomy supportive
context for behaviour change and the regulatory skills
with which to translate this motivational impetus into be-
haviour, may be more effective in eliciting successful be-
haviour change. We therefore expect that while
participants in the autonomy support and implementation
intention conditions will report lower pre-drinking alcohol
consumption at follow-up, the combination of these ap-
proaches will see the greatest reduction in pre-drinking al-
cohol consumption. This is because individuals may be
autonomously motivated and intend to reduce their pre-
drinking alcohol consumption, let may lack the regulatory
capacity required to translate this intention into action
(i.e., inclined abstainers) [48]. Similarly, the formation of
if-then plans to reduce pre-drinking alcohol consumption
may not lead to action if the underlying rationale for these
plans is not autonomous [79]. Providing autonomy sup-
port to facilitate autonomous motivation will form a
sound basis for the development of if-then plans, leading
to the translation of that motivational basis into successful
action and greater reductions pre-drinking alcohol
consumption.
There are some limitations in the design of the inter-
vention that should be noted. As the intervention will be
delivered online, there may be potential problems with
attrition between baseline and follow-up [33]. This has
the potential to reduce the statistical power of the inter-
vention to detect an effect, and limit testing intervention
effects on the relevant theoretical constructs. To miti-
gate this, recruitment will attempt to account for the
attrition rate observed in recent online interventions
[33, 97]. It is important to note that the primary focus of
the intervention is to ascertain the overall efficacy of the
intervention conditions in terms of reductions in the pri-
mary outcome variables, pre-drinking alcohol consump-
tion and alcohol-related harm, rather than the mediating
effects of theoretical constructs which are important is-
sues but secondary to overall effects. Secondly, reviews
of alcohol interventions often cite the lack of continued
follow-up as detrimental to establishing the efficacy of
these interventions over time [40, 98]. However, the effi-
cacy of this intervention can be considered a basis for
further research that ascertains the extent of interven-
tion efficacy over time. Finally, there are many issues
with the validity and accuracy of self-reported alcohol
consumption [99]. However, by using pictorial aids de-
tailing standard drink equivalents for commonly-
consumed alcoholic beverage containers [1], we attempt
to mitigate errors in measurement. Further, by measur-
ing goal attainment, the effect of the intervention on ful-
filling participant goals to reduce pre-drinking alcohol
consumption and alcohol-related harm can also be
assessed.
Endnotes
1In Australia, a standard drink is defined as an alco-




Participants are presented with two guidelines from the
NHMRC [1] to inform them of the relationship between
alcohol consumption and the risk of alcohol-related
harm over a lifetime, and reducing the risk of injury on
a single occasion of drinking.
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GUIDELINE 1
Reducing the risk of alcohol-related harm over a lifetime.
The lifetime risk of harm from drinking alcohol in-
creases with the amount consumed.
For healthy men and women, drinking no more than
two standard drinks on any day reduces the lifetime risk
of harm from alcohol-related disease or injury.
GUIDELINE 2
Reducing the risk of injury on a single occasion of
drinking.
On a single occasion of drinking, the risk of alcohol-
related injury increases with the amount consumed.
For healthy men and women, drinking no more than
four standard drinks on a single occasion reduces the
risk of alcohol-related injury arising from that occasion.
Autonomy support condition
Participants are presented with a script comprising a
series of statements using autonomy-supportive lan-
guage, and given prompts to write about reasons pursu-
ing the goal of reducing their pre-drinking alcohol
consumption may be worthwhile:
“Over the next few weeks, we’d like you to consider
reducing your pre-drinking alcohol consumption. Re-
member, when we talk about pre-drinking, we mean:
drinking alcohol at home, or someone else’s house, prior
to attending an event (where drinking alcohol may
continue).
Pre-drinking can be harmful, so there are many good
reasons why people might set themselves the goal of re-
ducing their pre-drinking alcohol consumption. While
we understand that this goal may not be overly enjoyable
or interesting, if you identify reasons why reducing your
pre-drinking alcohol consumption is important to you,
you may feel you are more able to meet this goal. You
are free to choose exactly how you will reduce your pre-
drinking alcohol consumption – developing your own
strategy that uses your set of skills and resources often
leads to success.
The following prompts are to help you think of ways
you can reduce your pre-drinking alcohol consumption,
avoid negative outcomes associated with alcohol con-
sumption, and gain the benefits of reducing pre-drinking
alcohol.
You will be taken through these ways step-by-step; as
you read, you will be provided with reasons for complet-
ing these prompts and how they might help you.
Remember, whether or not you engage in these exer-
cises is entirely up to you - it’s your choice.
Example:
Identifying some of the negative consequences of pre-
drinking can be a good first step in forming your plan to
reduce your pre-drinking alcohol consumption. Reducing
your alcohol consumption during pre-drinking sessions
will help you to avoid some of these negative consequences
you may experience when pre-drinking excessively.”
Implementation Intention Condition
Participants are told they are more likely to reach their
intended goal of reduced pre-drinking alcohol consumption
if they think of “if-then plans” that specify when and where
these plans will be enacted:
“You are more likely to carry out your intention to re-
duce the amount of alcohol you consume during pre-
drinking sessions if you make a decision about the time
and place you will do so, and how you plan to do it.
Decide now when and where you will need to limit the
amount of alcohol you consume during pre-drinking
sessions, and how you will do it. We want you to plan to
reduce the pre-drinking alcohol you consume over the
next month, paying particular attention to the specific sit-
uations in which you will need to implement these plans.
For example, you might find it useful to say to your-
self: “When I finish an alcoholic beverage during a pre-
drinking session, I will then drink a glass of water to
help limit my alcohol consumption.”
Alternatively, you might find it useful to say to your-
self: “When I am offered a drink during a pre-drinking
session, I will say, “No thanks, I have to get up early
tomorrow.”
Example:
Please choose from the options below, or write your
plans in the text box available, following the format
shown in the previous example (i.e., if… then…). Re-
member, it is important to remember the specific situ-
ation in which you need to implement your plan.”
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CHAPTER VI: TESTING AN ONLINE, THEORY-BASED INTERVENTION TO 
REDUCE PRE-DRINKING ALCOHOL CONSUMPTION AND ALCOHOL-
RELATED HARM IN UNDERGRADUATES: A RANDOMISED CONTROLLED 
TRIAL 
This chapter includes a manuscript detailing the outcome of a theory-based, online 
intervention to reduce undergraduate pre-drinking alcohol consumption and alcohol-related 
harm. The manuscript is presented as a chapter in its submitted format. 
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Abstract 
The present study tested the efficacy of a theory-based online intervention comprising 
motivational (autonomy support) and volitional (implementation intention) components to 
reduce pre-drinking alcohol consumption and alcohol-related harm. Undergraduate students 
(N=202) completed theory-based measures and self-reported pre-drinking alcohol 
consumption and alcohol-related harm at baseline, were subsequently randomly assigned to 
one of four conditions in a 2 (autonomy support: present/absent) x 2 (implementation 
intention: present/absent) design, with a control group. Participants in each condition 
received national guidelines on alcohol consumption to limit the risk of harm during the 
intervention, received an email summary of the intervention content at its conclusion, and 
were sent one condition-relevant SMS message per week over the next four weeks. No 
statistically significant three-way interaction of autonomy support, implementation intentions, 
and time on pre-drinking alcohol consumption or alcohol-related harm. Similarly, there was 
no statistically significant two-way interaction effects of condition and time on pre-drinking 
alcohol consumption and alcohol-related harm. A statistically significant main effect for time 
was observed, with reductions in pre-drinking alcohol consumption and alcohol-related harm 
observed across experimental conditions. Elements common to each condition may have been 
sufficient to change pre-drinking behaviour. 
Keywords: alcohol consumption; pre-drinking; alcohol-related harm; self-determination 
theory; autonomy support; action phase model; implementation intention  
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Introduction 
Pre-drinking refers to the practice of consuming alcohol prior to attending an event, 
where alcohol consumption often continues (Pedersen & LaBrie, 2007; Reed et al., 2011; 
Wells, Graham, & Purcell, 2009). Pre-drinkers consume more alcohol, and are more likely to 
experience alcohol-related harm, relative to those who do not pre-drink (Barry, Stellefson, 
Piazza-Gardner, Chaney, & Dodd, 2013; Labhart, Graham, Wells, & Kuntsche, 2013). Pre-
drinking is common in university and college populations, where students tend to consume 
alcohol at hazardous levels, and consider excessive alcohol consumption as integral to the 
‘university experience’ (Burns et al., 2015; Hallett, McManus, Maycock, Smith, & Howat, 
2014; Karam, Kypri, & Salamoun, 2007; Kypri, Cronin, & Wright, 2005; Slutske et al., 
2004). Students tend to engage in pre-drinking in an attempt to reduce the cost of alcohol and 
to maximize intoxication (Burns et al., 2015; Miller & Droste, 2013). Accordingly, targeted 
interventions need to be developed to reduce the risk of harm associated with pre-drinking 
(Pedersen, 2016). Several alcohol interventions have been developed to reduce excessive 
alcohol consumption behaviours among university and college students (Larimer & Cronce, 
2007; Scott-Sheldon, Carey, Elliott, Garey, & Carey, 2014). Many of these interventions 
draw from psychological theories of social cognition and motivation that include constructs 
known to influence alcohol consumption (Hagger, Lonsdale, & Chatzisarantis, 2012; Hagger, 
Lonsdale, Koka, et al., 2012; Neighbors, Larimer, & Lewis, 2004). Such interventions work 
by attempting to target these motivational and social cognitive constructs in an attempt to 
elicit concomitant behaviour change (Mullan, Todd, Chatzisarantis, & Hagger, 2014).  
Motivational Approaches to Behaviour Change 
Two theories that have been applied to alcohol consumption, and received 
considerable attention in the literature on health behaviour change, are self-determination 
theory (Deci & Ryan, 1985) and the theory of planned behaviour (Ajzen, 1991). Self-
determination theory is an organismic theory of motivation, which makes the distinction 
between different forms of motivation. Specifically, motivation is proposed to exist on a 
continuum ranging from controlled to autonomous. Controlled motivation refers to engaging 
in a behaviour for mostly extrinsic or externally regulated reasons that are not entirely self-
determined. For example, an individual may wish to reduce their alcohol consumption 
because others will be disappointed with them if they do not, or because the individual will 
feel embarrassed if they fail to do so. Conversely, autonomous motivation reflects engaging 
in behaviour for intrinsic or personally-relevant reasons. For example, an individual might 
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reduce their alcohol consumption because it carries personally-endorsed benefits (e.g., to 
health and wellbeing). In contrast to SDT, the theory of planned behaviour (Ajzen, 1991) is a 
social cognitive theory that posits intentions as the most proximal antecedent of behaviour. 
Intentions are motivational in nature and reflect an individual’s assessment of how much 
effort they are prepared to invest in pursuing the behaviour. Intentions are a function of three 
sets of belief-based variables: attitude (i.e., the individual’s positive or negative evaluation of 
behaviour engagement), subjective norm (perceived social influence surrounding behavioural 
engagement), and perceived behavioural control (i.e., control over behavioural engagement). 
These three sets of beliefs influence behaviour indirectly via the mediation of intention. 
Perceived behavioural control is also conceptualized as predicting behaviour directly, in 
instances where an individual’s perceptions of control over the behaviour match reality. Self-
determination theory and the theory of planned behaviour have been integrated to form a 
comprehensive account of how individuals’ motivational orientations lead them to form 
consistent belief-based evaluations, and intentions to engage in behaviour (Hagger & 
Chatzisarantis, 2009). For example, an individual might be motivated to reduce their pre-
drinking alcohol consumption because it carries meaningful benefits, which leads them to 
align their attitudes to be consistent with their motives and hold positive attitudes toward 
making such reductions in the future, which influences their intentions and subsequent 
behaviour. 
Volitional Approaches to Behaviour Change 
The theory of planned behaviour has been widely applied to health behaviours, 
including alcohol consumption behaviours, and has formed the basis for alcohol consumption 
interventions (Cooke, Dahdah, Norman, & French, 2014; Murgraff, Abraham, & McDermott, 
2007; Webb, Joseph, Yardley, & Michie, 2010). However, Ajzen’s (1991) original 
conceptualization of the theory did not explicitly propose techniques to change these social 
cognitions, nor the basis for forming these beliefs which may be important targets for 
intervention (Hagger & Chatzisarantis, 2009; Hardeman et al., 2002). Within self-
determination theory, autonomous motivation is facilitated by fulfilment of psychological 
needs, allowing the reasons for behavioural engagement to become internalized and more 
self-determined (Deci & Ryan, 2000). Providing an individual with autonomy support fulfils 
the need for autonomy and fosters autonomous motivation, with experimental research 
showing that priming the concept of autonomy increases an individual’s receptiveness to 
behaviour change (Pavey & Sparks, 2010, 2011; Su & Reeve, 2011). However, even with 
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attempts to facilitate autonomous motivation and intentions to change behaviour, individuals 
do not always behave in accordance with these and are termed inclined abstainers (Orbell & 
Sheeran, 1998). The discrepancy between intentions and behaviour may depend in part on 
factors such as the individual’s level of self-control, or ability to plan (Mullan, Wong, Allom, 
& Pack, 2011; Sniehotta, Scholz, & Schwarzer, 2005), leading researchers to suggest that 
intention is a necessary, yet not sufficient, requirement for behaviour change (Hagger et al., 
2016). Gollwitzer and Brandstätter (1997) proposed implementation intentions as a way to 
overcome limitations in self-regulation that impede enacting intentions. According to 
Gollwitzer (1999), simply forming an intention (e.g., “I intend to do X”) is not sufficient to 
enact the concomitant behaviour. An implementation intention augments intentions to include 
an if-then scenario which passes the cue to prompt the intended action to the environment 
(e.g., “If I encounter situation X, I will perform response Y to achieve goal Z”). 
Implementation intentions have been successful in facilitating health behaviour change in a 
range of contexts, and given environmental influences that relate to alcohol consumption 
(e.g., being offered an alcoholic beverage at a party), may have particular relevance for 
reducing pre-drinking excessive alcohol consumption (Armitage, 2009; Hagger, Lonsdale, & 
Chatzisarantis, 2012; Hagger, Lonsdale, Koka, et al., 2012; Murgraff et al., 2007; Murgraff, 
White, & Phillips, 1996).   
Dual-phase approaches are at the forefront of theoretical research aimed at 
understanding the processes that underpin health behaviour. Heckhausen (1991) proposed a 
model of action phases that distinguish between motivational and volitional states in the 
behavioural process. The motivational phase includes constructs leading up to and including 
intention (e.g., autonomous motivation, belief-based evaluations such as attitudes), preceding 
a volitional stage where that intention may or may not lead to concomitant behaviour. 
Therefore, the generating of implementation intentions may facilitate the attainment of 
intended behaviours in the volitional stage by specifying important cue-based responses that 
are consistent with the target behaviour (e.g., reductions in pre-drinking alcohol 
consumption). Research from a self-determination theory perspective has demonstrated that 
implementation intentions appear more effective when an individual’s reasons for forming 
them are more autonomously motivated (Koestner et al., 2006; Koestner, Lekes, Powers, & 
Chicoine, 2002). Individuals who show high self-regulation – the ability to exert control over 
behaviour – tend to exhibit autonomous motivation, likely because the enactment of the 
intended behaviour brings about a personally meaningful or relevant outcome, as opposed to 
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behaviours that are enacted due to external contingencies (Pelletier, Fortier, Vallerand, & 
Briere, 2001). Drawing from these theoretical perspectives, targeting the motivational and 
volitional phases of behaviour through the facilitation of autonomous motivation and the 
formation of consistent implementation intentions may lead individuals to reduce their pre-
drinking alcohol consumption, than either approach in isolation.  
The Present Study 
Given the importance of motivational and volitional factors in behaviour change 
consistent with dual-phase models (e.g., Heckhausen, 1991), interventions that include 
components that target motivation and planning are likely to maximize behavioural 
engagement, and may be appropriate for individuals with low intentions, or who lack the self-
regulatory capacity to enact these intentions. In the present study we aimed to test an 
intervention that targets both motivational and volitional phases. To target the motivational 
phase, we provided participants with an autonomy supportive exercise within which they 
were instructed to reflect on reducing pre-drinking alcohol consumption in terms of key 
concepts related to autonomy that would facilitate autonomous motivation (Su & Reeve, 
2011). To target the volitional stage, we informed participants that goals were more likely 
attained when individuals form ‘if-then’ plans to enact these goals, and instructed participants 
to form implementation intentions following recent best practice recommendations in the 
literature (Hagger et al., 2016). The intervention was delivered online, as this was considered 
a preferable medium for university students engaging in health behavioural interventions, 
could be implemented with high reach at low cost, and was likely to benefit at-risk 
populations who may not seek health services in relation to their alcohol consumption (Kypri, 
Saunders, & Gallagher, 2003; Webb et al., 2010; White et al., 2010). 
Based on previous research which found that individuals were more likely to adhere 
to implementation intentions when they are autonomously motivated to perform the target 
behaviour (Koestner et al., 2006), we hypothesized that participants receiving both the 
autonomy support and implementation intention intervention components would experience 
greater reductions in pre-drinking alcohol consumption than participants receiving either of 
the components alone, and participants receiving the content of a control condition (H1). We 
hypothesized main effects for the autonomy support-only (H2), and implementation 
intention-only conditions (H3), in reducing pre-drinking alcohol consumption and alcohol-
related harm, relative to a control condition.  
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Methods 
Design and Procedure 
The study used a 2 (autonomy support: present vs. absent) x 2 (implementation 
intention: present vs. absent) randomized controlled design, with students completing a 
questionnaire and receiving the intervention at baseline, and a follow-up questionnaire, four 
weeks later. Students were directed to the online study as displayed through Qualtrics™, 
which comprised an information sheet detailing the study and an instruction to click ‘next’ if 
they consented to participate, or otherwise close their browser window. Participants 
completed baseline measures of alcohol consumption and alcohol-related harm, as well as 
theory-based measures, before being randomly assigned to an experimental condition through 
use of a Qualtrics™ randomisation tool that assigned a condition number at random to each 
participant, then proceeded to display elements relevant to that condition based on the 
number (1 = control; 2 = autonomy support-only; 3 = implementation intention-only; 4 = 
combined). The study was approved by the university [omitted for blind review] Ethics 
Committee (Approval Number [omitted for blind review] and pre-registered with the 
[omitted for blind review] registry. An a priori power analysis indicated that to detect a 
medium effect of the intervention, a sample size of 196 was needed. 
Participants in all conditions were initially shown the Australian National Health and 
Medical Research Council (NHMRC) guidelines on alcohol consumption to reduce the per-
occasion and lifetime risk of harm (NHMRC, 2009). Participants assigned to the intervention 
conditions were then presented with the autonomy support intervention content (i.e., the 
autonomy support-only) or the implementation intention intervention content (i.e., the 
implementation intention-only), or both the autonomy support and implementation intention 
components (i.e., the combined condition). Participants assigned to the control condition 
received the NHMRC guidelines only at baseline. The content of the autonomy support 
condition consisted of an exercise in which the participant was instructed to respond to five 
autonomy-supportive text prompts, presented one at a time, on successive pages (e.g., 
“Identifying some of the negative consequences of pre-drinking can be a good first step in 
forming your plan to reduce your pre-drinking alcohol consumption. Reducing your pre-
drinking alcohol consumption will help you to avoid some of these negative consequences 
you may experience when pre-drinking excessively”). These prompts were developed 
following guidelines regarding autonomy-supportive communication (Su & Reeve, 2011). 
The content of the implementation intention condition provided participants with a general 
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definition of an implementation intention, and an example specific to reducing pre-drinking 
alcohol consumption (e.g., “If I finish an alcoholic beverage during a pre-drinking session, I 
will then drink a glass of water to help reduce my pre-drinking alcohol consumption”). 
Participants were then asked either to select implementation intentions from the examples 
provided, or form their own implementation intentions following the if-then format, or both. 
Participants in the combined condition completed the autonomy support component, followed 
by the implementation intention component, according to their order in terms of action phases 
(Heckhausen, 1991). 
An automated e-mail was sent to all participants upon completion of the intervention, 
thanking them for their participation, restating the NHMRC guidelines, a summary of the 
participant’s responses, if applicable (i.e., their statements from the autonomy support 
exercise, and/or their implementation intentions), and a reminder to monitor their email inbox 
for the invitation to complete the follow-up questionnaire in four weeks’ time. Prior to 
follow-up, participants were sent an automated SMS message relevant to their condition each 
week over four weeks (i.e., participants assigned to the control group received restated 
NHMRC guidelines, participants assigned to the autonomy-support, implementation-only, 
and combined conditions, received SMS messages related to the respective content received), 
consistent with previous research (Fry & Neff, 2009)10. At follow-up, participants completed 
the same measures of pre-drinking alcohol consumption and alcohol-related harm, the theory-
based measures, and a measure of goal progress.  
Participants 
Participants were undergraduate students recruited via posters placed in prominent 
places around university campuses, through Facebook, and using a university participant 
pool. Participants were eligible if they were over 18 years of age, and had engaged in pre-
drinking (defined as “the practice of consuming alcohol prior to attending a subsequent social 
event, where alcohol consumption often continues”) within the previous 12 months. Figure 1 
shows the progression of participants through the intervention from baseline to follow-up. 
Thirteen participants did not complete the intervention, leaving a sample of a 202 participants 
(Mage = 20.95 years; SDage = 4.02 years; 147 [72.77%] female), of which 54 participants were 
assigned to the control condition (13 male, Mage = 20.69 years; SDage = 2.10 years; 41 female, 
                                                 
10 The reader is directed to the published protocol of this study (i.e., Chapter VI), where the SMS messages are 
provided. 
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Mage = 20.29 years, SDage = 4.58 years); 49 to the autonomy support-only condition (14 male, 
Mage = 21.86 years, SDage = 2.85 years; 35 female, Mage = 21.97, SDage = 5.22 years); 49 to 
the implementation intention-only condition (11 male, Mage = 23.73 years, SD = 6.03 years; 
38 female, Mage = 20.34 years, SDage = 3.78 years); and 50 to the combined condition (17 
male, Mage = 20.71, SDage = 1.83; 33 female, Mage = 20.27 years, SDage = 2.49 years). A total 
of 118 (58.42%) participants completed the four week follow-up questionnaire (Mage = 20.86 
years; SDage = 3.87 years; 87 [73.73%] female). Of these, 30 participants were in the control 
condition (10 male, Mage = 20.40 years; SDage = 2.01 years; 20 female, Mage = 20.50 years, 
SDage = 4.82 years); 32 in the autonomy support-only condition (9 male, Mage = 21.44 years, 
SDage = 2.35 years; 23 female, Mage = 22.00 years, SDage = 4.86 years); 31 in the 
implementation intention-only condition (7 male, Mage = 20.86 years, SDage = 1.95 years; 24 
female, Mage = 20.75 years, SDage = 4.64 years); and 25 in the combined condition (5 male, 
Mage = 20.20, SDage = 1.10; 20 female, Mage = 20.20 years, SDage = 2.71 years). Participants 
were predominantly from health-related faculties of the University (i.e., baseline = 76.10%; 
follow-up = 82.10%).  
Measures11 
Hazardous alcohol consumption. We used the Alcohol Use Disorders Identification 
Test (AUDIT-C; Bush, Kivlahan, McDonell, Fihn, & Bradley, 1998) as an indication of 
hazardous alcohol consumption. The AUDIT-C comprises four statements regarding 
hazardous alcohol consumption behaviour and outcomes (e.g., “How often did you have a 
drink containing alcohol in the past year?”), with responses scored from 0 (e.g., “never”) to 4 
(e.g., “6 or more times a week”), and is summed to derive a total score ranging from 0 to 12, 
with higher scores indicative of hazardous alcohol consumption. 
Outcome measures. Participants reported their pre-drinking alcohol consumption for 
each of the previous four weeks in standard drink equivalents, with the aid of a pictorial 
guide detailing common beverage containers and their respective standard drink totals 
(National Health and Medical Research Council, 2009).  
Alcohol-related harm was measured using the Brief Young Adult Alcohol 
Consequences Scale (B-YAACQ; Kahler, Strong, & Read, 2005), comprising 24 statements 
related to the experience of alcohol-related harm (e.g., “I have done something I have later 
regretted because of drinking”), with participants responding “yes” or “no” via radio button 
                                                 
11 A complete list of measures in included in the appendix. 
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whether each statement is true of them. Although the B-YAACQ was developed for use over 
a 12-month period, we amended the time-frame to refer to the four-week period at baseline 
and follow-up, to ascertain an effect of the intervention, consistent with previous research 
(e.g., Kuntsche & Labhart, 2013). 
Theory of planned behaviour measures. We measured participants’ attitude, 
subjective norm, perceived behavioural control, and intentions, regarding reducing pre-
drinking alcohol consumption between baseline and follow-up, based on previous research 
(Caudwell & Hagger, 2015). For attitude, we used a six-point bipolar adjective scale with a 
common stem (“reducing my pre-drinking alcohol consumption over the next four weeks 
would be… bad/good”). Subjective norm was assessed using three statements (e.g., “people 
who are important to me would want me to reduce my alcohol consumption during pre-
drinking sessions”) with participants responding on a scale from 1 (“strongly disagree”) to 6 
(“strongly agree”).12 Perceived behavioural control was also assessed using three statements 
(e.g., “If I wanted to, I could reduce my pre-drinking alcohol consumption”) and a similar 
response scale from 1 (“strongly disagree”) to 6 (“strongly agree”). Intention was measured 
using three items (e.g., “I intend to reduce my pre-drinking alcohol consumption over the 
next four weeks”) and a similar response scale from 1 (“strongly disagree”) to 6 (“strongly 
agree”). Item scores were averaged.  
Self-determined goals. A measure of goal self-concordance (Koestner et al., 2006) 
was used to reflect the extent to which participants pursued the goal of reducing their pre-
drinking alcohol consumption for autonomous or controlled reasons. Participants provided 
responses to four statements reflecting controlled (e.g., “because somebody wants me to, or 
because I’ll get something from somebody if I do”) and autonomous (e.g., “because you 
really believe that it’s an important goal to have. You endorse it freely and value it 
wholeheartedly”) reasons, on a Likert-type response scale from 1 (“not at all for this reason”) 
to 9 (“completely because of this reason”). Scores on controlled items were subtracted from 
scores on autonomous items to derive an overall self-concordance score.  
Planning ability. We included a measure of planning form the self-regulation 
questionnaire (Brown, Miller, & Lawendowski, 1999) to assess the planning ability of 
participants at baseline and follow-up. This measure consisted of nine items reflecting 
                                                 
12Scores for subjective norm are unavailable due to a programming error on the online questionnaire. 
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planning (e.g. “I have trouble making plans to help me reach my goals”), with response scales 
ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). Item scores were averaged. 
Results 
Preliminary analyses13 
Intervention condition variables. We developed two dichotomous variables to 
represent the intervention conditions for subsequent analyses. The variables denoted whether 
or not the participant received the autonomy support component (coded 0 or 1), or the 
implementation intention component (coded 0 or 1). 
Alcohol-related variables. Average AUDIT-C scores at baseline were 4.57 (SD = 
2.08), and the average pre-drinking alcohol consumption for the four weeks prior to was 
18.24 standard drinks (SD = 18.76). Participant B-YAACQ average scores at baseline were 
6.66 (SD = 4.16). These scores were largely consistent with previous research (Foster & 
Ferguson, 2013; Hallett et al., 2012; Pedersen, LaBrie, & Kilmer, 2009).  
Randomization checks. To ascertain whether random allocation to conditions was 
successful, a MANOVA was conducted with intervention components (i.e., autonomy 
support: 0 or 1; implementation intention: 0 or 1) as the independent variables, and age, 
AUDIT-C score, attitude, perceived behavioural control, planning, intention, goal self-
concordance, baseline pre-drinking alcohol consumption and alcohol-related harm as the 
dependent variables. The MANOVA showed no statistically significant main effect for the 
autonomy support (F(9,170) = 1.51, p = .150; Wilk’s Λ = .93; 𝜂𝜂𝑝𝑝2 P = .07) or implementation 
intention (F(9,170) = .32, p = .968; Wilk’s Λ = .98; 𝜂𝜂𝑝𝑝2 P = .02) components, nor a statistically 
significant interaction effect (F(9,170) = 1.52, p = .144; Wilk’s Λ = .93; partial 𝜂𝜂𝑝𝑝2 P = .07). A 
χ2 test of contingencies showed no statistically significant difference in gender proportion 
between conditions: χ2(3) = 2.04, p = .565, Cramer’s V = .10. 
Attrition checks. To check for any bias related to attrition, a multivariate analysis of 
variance (MANOVA) was conducted with completion status (baseline-only, n = 61; baseline 
and follow-up, n = 109) as the independent variable, and age, AUDIT-C score, attitude, 
perceived behavioural control, planning, intention, goal self-concordance, baseline pre-
drinking alcohol consumption and alcohol-related harm, as the dependent variables. The 
                                                 
13 Note. For randomization and attrition checks, some data were missing due to participants not completing all 
measures.  
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MANOVA was not statistically significant (F(9,160) = .64, p = .762, Wilk’s Λ = .97; 𝜂𝜂𝑝𝑝2 = 
.04) indicating that participants who completed baseline-only did not significantly differ to 
those who went on to complete the follow-up in terms of their responses. Chi-square tests 
showed participant attrition was not related to either gender (p = .820, Cramer’s V = .02), or 
condition (p = .565, Cramer’s V = .10).  
Manipulation checks. We compared mean scores on goal self-congruence between 
participants who received the autonomy support component of the intervention (i.e., those in 
the autonomy support and combined conditions) and those who did not (i.e., those in the 
control and implementation intention conditions), using a one-way analysis of covariance 
(ANCOVA) with a variable indicating whether participants received the autonomy support 
component of the intervention (coded 0 or 1), controlling for baseline self-congruence scores. 
The test was not statistically significant: F(1,115) = 1.97, p = .163, 𝜂𝜂𝑝𝑝2 P = .02, indicating goal 
self-concordance did not differ significantly between those who received an autonomy 
support manipulation (M = 3.87; SE = .60) and those who did not (M = 2.66; SE = .63). 
Participant responses to autonomy support prompts were coded for consistency, with 33 
(61.10%) participants providing responses consistent with all four prompts, and the majority 
(n = 48 [88.90%]) providing responses consistent with at least three prompts.  
The 55 participants who received the implementation intention component of the 
intervention selected and/or formed one or more implementation intentions, with the majority 
selecting or forming one (n = 24 [43.63%]), followed by two (n = 19 [35.55%]), three (n = 8 
[14.55 %]), four (n = 3 [5.45 %) and five (n = 1 [1.82 %]). Kruskal-Wallis tests indicated no 
statistically significant differences between the total number of implementation intentions 
selected or formed, for pre-drinking alcohol consumption (χ2(5) = 4.52, p = .341) and alcohol-
related harm (χ2(5) = 2.86, p = .581). A total of 37 (66.27%) participants selected one or more 
experimenter-provided implementation intentions only, with 18 (33.73%) generating at least 
one implementation intention either in conjunction with an experimenter-provided (12), or 
outright (8). The self-generated implementation intentions were assessed for compliance with 
instructions, scored using a dichotomous scale as to whether the content complied (1) or not 
(0). Six of the self-generated implementation intentions were deemed non-compliant, and 
twelve were deemed compliant. Mann-Whitney U-tests indicated no difference between 
compliers (MdnPDAC = 7.00; MdnBYAACQ = 3.00) and non-compliers (MdnPDAC = 3.50; 
MdnBYAACQ 1.00) in terms of pre-drinking alcohol consumption (U = 31.50, z = -1.38, p = 
.169) nor alcohol-related harm (U = 25.00, z = -1.85, p = .065). 
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Main analyses 
The dummy-coded variables for intervention component (i.e., autonomy support: 0 or 
1; implementation intention: 0 or 1) were entered as between-participants factors in mixed-
model analyses of variance (ANOVA), with time (i.e., baseline, follow-up) entered as a 
within-participants variable, for the outcome variables. Both complete-case and intention-to-
treat (using a last observation carried forward method [LOCF]) analyses were conducted14. 
Effects of the intervention on pre-drinking alcohol consumption. For the complete 
case analysis, the assumptions of sphericity and equality of error variances were met (i.e., ps 
> .05). The ANOVA showed no statistically significant three-way interaction effect of time, 
autonomy support, and implementation intention (F(1,113) = 2.19, p = .142, 𝜂𝜂𝑝𝑝2 P = .02), no 
statistically significant two-way interaction of time and autonomy support (F(1,113) = .02, p 
= .895, 𝜂𝜂𝑝𝑝2 < .001), and no statistically significant two-way interaction of time and 
implementation intention (F(1,117) = .01, p = .944, 𝜂𝜂𝑝𝑝2 < .01) on pre-drinking alcohol 
consumption, leading us to reject H1. There was, however, a statistically significant main 
effect of time in pre-drinking alcohol consumption with a large effect size (F(1,117) = 23.57, 
p < .001, 𝜂𝜂𝑝𝑝2 = .17). Participant pre-drinking alcohol consumption at baseline (M = 15.90, SE 
= 1.01) was significantly different from that at follow-up (M = 10.29, SE = 1.13); a difference 
of 5.61 standard drinks. There were no statistically significant main effects of autonomy 
support or implementation intention on pre-drinking alcohol consumption, leading us to reject 
H2 and H3.  
Effects of the intervention on alcohol-related harm. Both complete-case and 
intention-to-treat ANOVA were conducted. For the complete case analysis, the assumptions 
of sphericity and equality of error variances were met (ps > .05). The ANOVA revealed no 
statistically significant three-way interaction effect of time, autonomy support, and 
implementation intention (F(1,113) =.46, p = .498, 𝜂𝜂𝑝𝑝2 P < .01), or two-way interaction effects 
of time and autonomy support (F(1,113) = .21, p = .644, 𝜂𝜂𝑝𝑝2 < .01) and time and 
implementation intention (F(1,113) = .19, p = .663, 𝜂𝜂𝑝𝑝2 < .01) on alcohol-related harm, 
leading us to reject H4. A statistically significant effect of time on alcohol-related harm was 
observed, with a large effect size (F(1,113) = 86.04, p < .001, 𝜂𝜂𝑝𝑝2 = .43). Participant B-
YAACQ scores at baseline (M = 6.34, SE = .36) were significantly different from scores at 
                                                 
14 Results from ITT analyses were similar to the complete-case analyses, with the exception of the main effect of 
autonomy support, which was not statistically significant. These results are included in the appendix.  
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follow-up (M = 3.36, SE = .32); a difference of 2.98. We also found a statistically significant 
main effect of autonomy support on alcohol related harm with a small effect size (F(1,113) = 
4.62, p = .034, 𝜂𝜂𝑝𝑝2  = .04). Participants who did not receive autonomy support (M = 4.21, SE = 
.41) reported lower B-YAACQ scores than those who did (M = 5.49, SE = .43), a difference 
of 1.28, leading us to reject H5 and H6. 
Effects of the intervention on psychological variables. To check for an effect of the 
intervention on psychological variables, a MANCOVA was conducted with the intervention 
components (autonomy support and implementation intention) as independent variables, and 
attitude, perceived behavioural control, planning, intention, and goal self-concordance as the 
dependent variables with the baseline measurements for each variable included as covariates. 
Results revealed no main multivariate effect for the autonomy support (F(5,105) = 1.61, p = 
.165, Wilk’s Λ = .93, 𝜂𝜂𝑝𝑝2 = .07) or implementation intention (F(5,105) = 1.71, p = .140, 
Wilk’s Λ = .93, 𝜂𝜂𝑝𝑝2 = .08), nor any interaction effect (F(5,105) = 1.89, p = .102, Wilk’s Λ = 
.92, 𝜂𝜂𝑝𝑝2 = .08) on the dependent variables. Baseline-adjusted averaged-item means for each 
psychological variable by intervention condition are included in Table 1. 
Discussion 
The aim of the present study was to test the efficacy of an online, psychological 
theory-based intervention, developed to target motivational and volitional phases of action by 
providing autonomy support and prompting the formation of implementation intentions, to 
reduce pre-drinking alcohol consumption in undergraduate students. While the study 
hypotheses were not supported, we found a strong, statistically significant effect of time 
independent of intervention components whereby participants reduced their pre-drinking 
alcohol consumption by 5.61 standard drinks, and experienced 1.96 fewer instances of 
alcohol-related harm, between baseline and follow-up. These reductions are important, given 
that university students experience a range of negative academic and personal outcomes 
associated with theirs and others’ alcohol consumption (Burns et al., 2015; Hallett, Howat, et 
al., 2014), and recent meta-analytic evidence that suggests online college and university 
alcohol interventions show modest effects (Black, Mullan, & Sharpe, 2016). We found a 
main effect for autonomy support on alcohol-related harm but this was contrary to predictions 
such that participants who did not receive this component reported statistically significantly 
lower alcohol-related harm at follow-up than those that did. The lack of effects of the 
autonomy support and implementation intention components warrant further discussion and 
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raise questions over the efficacy of these components in changing pre-drinking behaviour. 
The observed changes in pre-drinking alcohol consumption and alcohol-related harm over 
time suggests that elements that were common to all conditions contributed to behaviour 
change (i.e., assessment of pre-drinking alcohol consumption and alcohol-related harm, 
provision of alcohol consumption guidelines to reduce the risk of alcohol-related harm, and 
sending of email summary and SMS reminders), and that the inclusion of additional theory-
based components had no effect. The significant main effect of time on pre-drinking alcohol 
consumption and alcohol-related harm, and absence of any interaction effects for time, 
autonomy support and implementation intention, may indicate that some participants were 
interested enough in changing their pre-drinking behaviour to be receptive to any intervention 
components aimed at promoting reduced pre-drinking. 
Research indicates that Australians are generally unaware of alcohol consumption 
guidelines, especially young adult Australians and heavy drinkers (Livingston, 2012), a 
similar finding to research from the UK (de Visser & Birch, 2012). There is some indication 
that the administration of outcome measures at baseline leads to assessment reactivity among 
control group participants, and that ‘attenuated’ versions of university and college alcohol 
consumption interventions can confer treatment effects (Kypri, Langley, Saunders, & 
Cashell-Smith, 2007; Scott-Sheldon, Carey, Kaiser, Knight, & Carey, 2016). Given that 
participants were required to quantify their alcohol consumption in standard drink equivalents 
prior to assignment to intervention conditions, it is likely that this assessment contributed to 
behaviour change. A question-behaviour effect (QBE; Sprott et al., 2006) may account in part 
for main effect of time on behaviour. The QBE has been associated with decreases in 
undesirable behaviour (e.g., binge drinking) in theory of planned behaviour studies 
(Mankarious & Kothe, 2015). Meta-analytic evidence from Wilding et al. (2016) shows that 
the QBE is larger in student samples and when questions relate to prediction or intention. In 
the present study, participants’ completion of theory-based measures that were phrased in 
terms of behaviour change may have caused change. However, it would be difficult to partial 
out the QBE from effects of the other information common to all intervention conditions 
without the inclusion of measurement-only and no measurement comparison groups.   
In summary, reflecting on personal alcohol consumption in relation to national 
guidelines (i.e., during the intervention, and upon receiving the summary email and weekly 
SMS messages) may have also contributed to reductions in participants’ alcohol 
consumption. This is likely as SMS messages are thought to improve the efficacy of health 
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behaviour interventions through enhancing participant engagement (Alkhaldi et al., 2016; Fry 
& Neff, 2009). Although these SMS messages were structured in order to complement the 
intervention content (e.g., participants receiving the autonomy support component received 
congruently-framed messages), the lack of condition effect suggests these messages served a 
prompting function as opposed to a complementary one. The assessment of pre-drinking 
alcohol consumption and alcohol-related harm, provision of information on alcohol 
consumption limits that would reduce the risk of alcohol-related harm, and the receiving of 
an email summary and four once-weekly SMS reminders following the intervention, were 
sufficient in eliciting reductions in these outcome variables at follow-up. 
A potential issue that may account for the lack of effects for either motivational or 
volitional approach may be participant compliance. Participants appeared to comply more 
with the autonomy support component than the implementation intention component, 
potentially due to the autonomy support component requiring more engagement and 
introspection from the participants, as opposed to the planning task. However, groups 
receiving the autonomy support component did not score significantly higher on goal self-
concordance, suggesting that the manipulation was not sufficient at facilitating autonomous 
motivation to reduce pre-drinking alcohol consumption. Previous research on online 
motivational interviewing has investigated how the level of engagement offered to 
participants influences their perceptions of an online motivational interviewing intervention 
(Friederichs et al., 2015). Specifically, participants who were able to reflect on their open-
ended answers by selecting multiple choice options that best fit their responses, reported 
higher perceived relevance of the intervention, higher perceived ability to express and 
elaborate on their answers, and higher overall appreciation, than participants who received 
open-ended or multiple-choice-only response options (Friederichs et al., 2015). Self-
determination theory-based interventions have also been more intensive, delivered ‘face-to-
face’, often involving repeated interactions with practitioners (Fortier, Duda, Guerin, & 
Teixeira, 2012). The optimisation of participant compliance and engagement with online self-
determination theory-based interventions may be of consideration in future research in this 
area.  
Compliance with implementation intentions was generally limited, with many 
participants failing to generate statements that complied with instructions and examples 
provided, or providing responses that were not congruent with the goal of reducing pre-
drinking alcohol consumption. Given that the implementation intention component was 
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developed following many of the recommendations of planning intervention components as 
outlined by (Hagger et al., 2016), this may indicate a problem for the application of online 
implementation intention interventions to pre-drinking behaviour. Epton et al. (2014) found 
similar, engagement-related issues, with university students participating in a theory-based 
intervention targeting multiple health behaviours, postulating that certain methodological 
issues such as the length of the baseline questionnaire, and commencement of the 
intervention during busy periods during semester, likely contributed to a lack of participant 
engagement. It is possible that similar factors influenced participants’ engagement and 
compliance in the present study. A further issue lies in some participants’ producing naive or 
unrealistic plans that likely would have been met with limited success (e.g., “If I feel tipsy 
then I will stop drinking”). It is likely that prompting participants to consider contingencies in 
implementation intentions (i.e., to address barriers or obstacles to successful goal attainment), 
or increasing the emphasis on the formation of simple and specific plans, may be useful. This 
may be especially relevant in the university student population, where alcohol consumption is 
synonymous with identity and socialisation, and attempts to moderate or refuse to drink 
excessively may be especially challenging (Leontini et al., 2015; Oei & Morawska, 2004). 
Other possible factors regarding the lack of effect of implementation intentions on behaviour 
change could be that participants who opted for one or both of the experimenter-provided 
implementation intentions may have simply selected these options as they were easier than 
generating their own, or to expedite progression through the intervention. It is likely that the 
cues outlined in the experimenter-provided implementation intentions did not arise following 
the intervention (e.g., the participant was not offered a drink). Future research may measure 
participant commitment to, and perceived success of, their implementation intentions, and 
assess plan recall, to ascertain whether these factors influence behaviour change and goal 
attainment. 
Strengths, limitations, and future directions 
The present study has several strengths and limitations that should be considered in 
light of the findings. The online intervention delivery afforded a cost-effective means to reach 
a large proportion of university students in a preferred medium, as well as a means of testing 
an online autonomy supportive intervention (Friederichs et al., 2015; Kypri et al., 2003). The 
use of a randomized controlled design, testing both the autonomy support and 
implementation intention approaches in isolation and combination, can be considered a 
strength, adding to previous research in this area (Koestner et al., 2006). An important 
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consideration in interpreting the findings of the present study relates to the outcome measures 
used. The accuracy of participants in recalling alcohol consumption is limited, however may 
be underestimated (de Visser & Birch, 2012; Monk, Heim, Qureshi, & Price, 2015). 
Similarly, the modification of the B-YAACQ to refer to the previous four weeks may have 
altered the adequacy of the measure in accounting for short-term change (e.g., it may be less 
likely that students would encounter certain instances of alcohol-related harm referred to in 
the measure over a four-week period). 
Although the use of email summary and SMS reminders were implemented to 
enhance the efficacy of the intervention components, we are unable to ascertain if these 
methods complemented the intervention techniques as intended. It may be that SMS 
reminders that are more aligned with participant responses (e.g., that reiterate or summarize 
their content), and measurement of their influence from the perspectives of participants, 
would elucidate this issue. Isolating the impact of these messages in future studies adopting a 
factorial design including message and no message conditions would elucidate the 
independent and interactive effects of messaging on behavioural outcomes. Future research 
may also consider allowing participants to compose their own SMS reminders, or opt for goal 
(e.g., reducing pre-drinking alcohol consumption) or plan (e.g., implementation intention) 
reminders (Prestwich, Perugini, & Hurling, 2010; Wright, Dietze, Crockett, & Lim, 2016). 
The relatively short intervention length, or the low ‘dosage’, may have limited the efficacy of 
the intervention in eliciting behaviour change through the autonomy support and/or 
implementation intention components. Increased researcher or health practitioner 
involvement (e.g., assessing the suitability of participant responses to intervention prompts) 
and ‘booster doses’ could be used to maintain autonomous motivation, or allow for 
alternative implementation intentions to be adopted.  
Compliance issues also limit the extent to which the lack of implementation intention 
effect can be attributed to the technique itself, or failure to form suitable implementation 
intentions that led to the reduction in outcome measures. The length of follow-up also 
precludes any speculation of the effectiveness of the component over longer periods of time, 
as opportunities to enact plans become evident, or the decision to reduce pre-drinking alcohol 
consumption becomes more internalized and autonomously-motivated (Koestner, Powers, 
Milyavskaya, Carbonneau, & Hope, 2015; Ng et al., 2012). Given the absence of a significant 
effect at the follow-up period, a lagged time effect may be minimal. 
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A prominent limitation in the present study concerns the power of the intervention to 
detect significant interaction effects between condition and time on pre-drinking alcohol 
consumption (PDAC) and B-YAACQ scores (i.e., the outcome measures). A post-hoc power 
analysis was conducted to ascertain power to detect the (1) three-way interaction effect of 
autonomy support, implementation intentions, and time on outcome measures; (2) the two-
way interaction of autonomy support and time on outcome measures and; (3) the two-way 
interaction of implementation intentions and time on outcome measures. The power to detect 
each of these effects was .72, .07, and .41 for the effect on PDAC; and .39 for each of the 
effects on B-YAACQ scores, using the complete-case sample. Power to detect the effect of 
time was sufficient at .98. It is evident that the study was not powered to detect small 
interaction effects. It is likely that the substantial effect of time warranted a larger sample size 
to increase the power to detect these smaller effects (Mohr et al., 2009). 
Conclusion 
The present study used motivational and volitional techniques (i.e., autonomy support 
and implementation intentions) from psychological theories of health behaviour to reduce 
pre-drinking alcohol consumption and alcohol-related harm in a group of undergraduates. 
These techniques did not lead to more substantial reductions in these outcome measures in 
isolation, or in combination, than that experienced by participants in a control group. Given 
all participants were assessed on outcome variables at baseline, provided with information on 
alcohol consumption limits to reduce the per-occasion and lifetime risk of alcohol-related 
harm, and email summary and SMS reminders, this may have been sufficient to account for 
behaviour change. Future research should attempt to ascertain whether this effect can be 
replicated in multiple samples in similar contexts. 
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Control  Autonomy Support  Implementation Intention  Combined 
 
Baseline Follow-up  Baseline Follow-up  Baseline Follow-up  Baseline Follow-up 
Measure M SD M SD 
 
M SD M SD 
 
M SD M SD 
 
M SD M SD 
PDAC 15.30 18.56 11.17 16.20 
 
17.34 18.44 10.09 8.39 
 
17.58 15.53 10.09 8.39 
 
13.38 16.13 9.70 8.99 
B-YAACQ 5.60 3.31 2.83 3.17 
 
6.81 4.48 3.91 4.19 
 
5.94 3.20 2.45 2.80 
 
7.00 4.34 4.25 3.34 
Note. PDAC = pre-drinking alcohol consumption; B-YAACQ = Brief Young Adult Alcohol Consequences Questionnaire 
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Measure M SE M SE M SE M SE 
GSC 3.76 .86 2.74 .88 4.30 .85 2.18 .91 
Attitude 4.00 .15 4.73 .16 4.34 .15 4.13 .16 
PBC 5.25 .09 5.28 .09 5.04 .09 5.06 .10 
Intention 3.71 .19 4.08 .19 4.15 .19 3.87 .20 
Planning 3.31 .09 3.31 .09 3.18 .09 3.30 .09 
Note. Statistics reported are means and standard errors, controlling for baseline measures. GSC = goal self-
concordance; PBC = perceived behavioural control. 
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Identified as eligible to participate and 
allocated to conditions
(N = 215)
Allocated to Control condition 
at baseline (n = 54 [26.73%])
Did not provide follow-up data
(n = 24 [11.88%])
Allocated to Autonomy 
Support condition at baseline 
(n = 49 [24.26%])
Allocated to Implementation 
Intention condition at baseline 
(n = 49 [24.26%])
Allocated to Combined 
condition at baseline
(n = 50 [24.75%])
Did not provide follow-up data
(n =17 [8.42%])
Did not provide follow-up data
(n = 18 [8.91%])
Did not provide follow-up data
(n = 25 [12.38%])
Withdrew at 
baseline
(n = 13 [6.05%])
Included in analyses
(n =  30 [14.85%])
Included in analyses
(n = 31 [15.35%])
Included in analyses
(n = 32 [15.84%])
Included in analyses









Figure 1. Participant Flow Diagram
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CHAPTER VII: GENERAL SUMMARY AND DISCUSSION 
Summary of findings 
Three aims of the present research programme were to (1) develop a better 
understanding of the theory-based antecedents of pre-drinking behaviour in university 
students; (2) how these antecedents operate in relation to each other to predict pre-drinking; 
and; drawing from this formative research, (3) to develop and test an online, theory-based 
intervention to reduce pre-drinking alcohol consumption and alcohol-related harm in 
university students, comprised of techniques from component theories and research findings.  
The first study (Chapter II) detailed the application of a motivational sequence model 
drawing from self-determination theory and the theory of planned behaviour to predict 
students’ engagement in pre-drinking sessions. Results indicated that this model accounted 
for substantial variance in pre-drinking intentions, however intention accounted for little 
variance in pre-drinking behaviour. In terms of the patterns of effects, strong, positive paths 
between autonomous motivation and attitude and subjective norm, were observed, and 
between autonomous motivation and intentions to engage in pre-drinking. Weak, negative 
paths between controlled motivation and attitudes, and perceived behavioural control, were 
observed. The path between controlled motivation and attitude was weak in comparison to 
that of autonomous motivation and attitude, indicating the latter is more associated with the 
formation of positive attitudes regarding pre-drinking, which underlie intention. Overall, 
there was little support for these constructs accounting for variance in engagement in pre-
drinking behaviour. The size of the path between intention and pre-drinking behaviour 
indicated that other variables not accounted for in the model tested may have influenced pre-
drinking behaviour. 
The second study (Chapter III) took a dual-systems approach to ascertain the 
influence of explicit and implicit constructs in accounting for variance in pre-drinking alcohol 
consumption and alcohol-related harm. A measure of pre-drinking motives was selected to 
represent a reflective, explicit process, and an implicit association test for alcohol identity 
was selected to represent an underlying impulsive process. Explicit motive dimensions of 
interpersonal enhancement, barriers to consumption, and situational control, as well as a 
measure of cost motive, were associated with both outcome measures: students’ typical pre-
drinking alcohol consumption, and reported experience of alcohol-related harm. Positive 
associations were observed between interpersonal enhancement, barriers to consumption, and 
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pre-drinking alcohol consumption and alcohol-related harm, and situational control was 
negatively associated with both outcome measures (i.e., participants who strongly endorsed 
exert control over pre-drinking reported consuming less alcohol and experiencing less 
alcohol-related harm). Intimate pursuit was not significantly associated with either outcome 
measure, indicating it may not be a relevant motive underlying pre-drinking among 
undergraduates. These findings demonstrate the importance of socialisation (i.e., 
interpersonal enhancement) and practicality (i.e., barriers to consumption, situational control, 
cost) that pre-drinking offers individuals, that are not evident in other alcohol consumption 
environments (e.g., Barton & Husk, 2014). Implicit alcohol identity was positively associated 
with alcohol-related harm, but not with pre-drinking alcohol consumption. This was 
interpreted as the construct predicting variance in pre-drinking alcohol consumption that was 
better accounted for by the explicit measures (owing potentially to their specificity to the 
target behaviour, as opposed to the generality of the implicit alcohol identity measure). These 
findings suggest a potential dual systems additive pattern of prediction whereby explicit and 
implicit processes are both involved in pre-drinking behaviour, and is broadly consistent with 
impulsive pathways to behaviour outlined by the Reflective-Impulsive Model applied to 
health behaviour (Hofmann et al., 2008; Perugini, 2005; Perugini, Richetin, & Zogmaister, 
2010; Strack & Deutsch, 2004). 
Building on the results of the previous studies, the next study (Chapter IV) applied an 
integrated behaviour-change model to participants’ intentions to reduce their pre-drinking 
alcohol consumption. That implicit alcohol identity was included as a measure of impulsive 
processes allowed for a more comprehensive analysis of influential non-conscious processes 
related to reducing pre-drinking alcohol consumption. Results indicated a non-significant 
intention-behaviour relationship, with behaviour instead predicted directly by implicit alcohol 
identity and perceived behavioural control, with substantial influence of past behaviour. This 
suggested that the more contemporary hypothesis of the theory of planned behaviour did not 
hold in relation to reducing pre-drinking alcohol consumption, and, instead, provided support 
for the influences of impulsive processes and explicit control-related factors on pre-drinking 
behaviour, consistent with previous findings in Chapters II and III. Overall, the studies 
presented in Chapters II through IV provide evidence to suggest that pre-drinking is not 
entirely under intentional control. Consistent direct effects of perceived behavioural control 
on pre-drinking behaviour in these chapters suggests that individuals’ perceptions of control 
are accurate and do not influence their behaviour through the intentional pathway.   
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Chapter V included a study protocol detailing an intervention based on the findings of 
the formative research and tenets of the component theories. Specifically, the intervention 
targeted both pre-implemental (i.e., motivational) and post-implemental (i.e., volitional) 
action phases (Heckhausen, 1991) using prescribed techniques from self-determination 
theory, and implementation intentions. To target the pre-implemental phase, participants 
completed a reflective autonomy support task to facilitate autonomous motivation to reduce 
pre-drinking alcohol consumption, and to target the post-implemental phase, participants 
formed implementation intentions to increase the likelihood they would act accordance with 
their intentions to reduce pre-drinking alcohol consumption. When combined, these 
approaches were thought to lead to more substantial reductions in pre-drinking alcohol 
consumption and alcohol-related harm relative to each condition with a single approach only, 
and a control condition, based on the synergistic effects of autonomy support and 
implementation intentions established in previous research (Koestner et al., 2006; Murgraff, 
White, & Phillips, 1996), with autonomy support facilitating participants’ autonomous 
motivation in the pre-implemental phase, and implementation intentions effectively “bridging 
the gap” between intentions and behaviour in the post-implemental phase. Participants were 
randomly allocated via an online survey platform to one of four conditions: control, 
autonomy support-only, implementation intention-only, and combined. All participants were 
assessed on pre-drinking alcohol consumption and alcohol-related harm at baseline, before 
receiving National guidelines on alcohol consumption to lower the risk of alcohol-related 
harm. Participants in either the autonomy support-only or implementation intention-only 
conditions received these components next, and the participants in the combined condition 
received both components. After completion of the intervention, participants immediately 
received an email summarising their intervention content, and were sent a condition-relevant 
SMS each week, for four weeks. Analyses showed significant reductions in outcome 
measures, regardless of condition. This indicated that the content common to conditions - the 
only content the action control condition received - was responsible for behaviour change, 
and not the inclusion of theory-based behaviour change techniques.  
These findings were consistent with alcohol consumption interventions that show 
control conditions to improve with the mere assessment of alcohol consumption, and that 
control conditions are often superior to more involved intervention components in eliciting 
reductions in alcohol-related variables (Kypri, Langley, Saunders, & Cashell-Smith, 2007; 
Scott-Sheldon, Carey, Kaiser, Knight, & Carey, 2016). However, it is important to discuss the 
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limitations of the theory-based approaches in eliciting meaningful behaviour change beyond 
the components common to all participants in the intervention. Given that Chapter IV and VI 
showed participants from the target population expressed relatively modest levels of 
motivation and intention to engage in reducing pre-drinking alcohol consumption, and that 
intention had limited effects on behaviour in Chapters II and IV, the attempt to facilitate 
autonomous motivation to promote consistent intentions that would lead to success in 
reducing pre-drinking alcohol consumption may have been difficult. Although the inclusion 
of implementation intentions was intended to help enact intentions in the volitional phase, the 
autonomy support manipulation was not effective in changing behaviour, and compliance 
with the implementation intention instructions was fairly limited. As discussed in Chapter VI, 
targeting the motivational phase of behaviour might be improved by including components 
that satisfy needs of competence and relatedness, although this might be difficult to 
implement practically. Interventions using implementation intentions might consider 
including further or more detailed instructions, or experimenter feedback, to ensure greater 
compliance and success in the volitional phase.   
The studies included in this thesis have contributed to existing knowledge about 
undergraduate pre-drinking behaviour, and the findings of these studies have important 
implications theory and practice. Findings from Chapters III and IV are consistent with 
increasing evidence that pre-drinking carries perceived social and practical benefits, is 
influenced by cost, and likely occurs through the non-conscious, less deliberative processes 
that likely originate from repeated associations between alcohol stimuli and alcohol 
consumption over time. While the integration of self-determination theory and the theory of 
planned behaviour presents an important step in expanding the utility of these theories 
usually applied in isolation, the contributions of constructs from these theories to the 
prediction of pre-drinking behaviour was relatively limited, as demonstrated in Chapters II 
and IV. However, testing models drawing from the integration of these theories and the 
integrated behaviour change model framework outlined some potential means to promote 
behaviour change, explored in Chapter V and VI: the facilitation of autonomous motivation 
to reduce pre-drinking alcohol consumption, and the application of implementation intentions 
to facilitate the transition between intention formation and subsequent behaviour. Though, 
these strategies were no more successful than those implemented across experimental 
conditions (i.e., the constituents of the control group), the success of the intervention. 
Implications for understanding the influences underlying pre-drinking 
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The studies included in this thesis make important contributions to the understanding 
of pre-drinking behaviour. The findings from Chapters II and III indicate strong links 
between the perceived social and practical benefits of pre-drinking, reflecting broader 
associations between alcohol consumption and the university and college student experience 
(Hallett, McManus, et al., 2014; Scott-Sheldon et al., 2016). For example, the study in 
Chapter II highlighted the socialisation function of pre-drinking (i.e., interpersonal 
enhancement), which was associated with the amount of alcohol pre-drinkers typically 
reported consuming. The study in Chapter III showed that individuals report autonomous 
motivation to engage in pre-drinking behaviour, and, that their intentions, based on these 
motivations, align somewhat with their engagement in pre-drinking sessions over the 
following month. This is an important finding, given that autonomous motivation is typically 
associated with engaging in healthy behaviours, and controlled motivation with unhealthy 
behaviours such as engaging in excessive alcohol consumption (Neighbors, Larimer, 
Markman Geisner, et al., 2004; Ng et al., 2012). A challenge for health practitioners is 
therefore to reduce the significant and unique risk of alcohol-related harm associated with 
pre-drinking, as participants report engaging in pre-drinking for reasons consistent with 
autonomous motivation. The results of the intervention detailed in Chapter V, and tested in 
Chapter VI, suggests that reductions in pre-drinking alcohol consumption may be achieved 
by the mere assessment of pre-drinking alcohol consumption behaviour and alcohol-related 
harm, the provision of guidelines on limiting alcohol consumption to reduce the risk of 
alcohol-related harm (that individuals may use to reflect on their own consumption), and the 
provision of summary emails and weekly SMS reminders reiterating these guidelines. 
Although the results of the intervention offer little support for the strategies of providing 
autonomy support to facilitate autonomous motivation, and the formation of implementation 
intentions, to elicit pre-drinking behaviour change, the findings are nevertheless important for 
health practitioners and universities, given the need for pre-drinking-specific interventions to 
be developed (Pedersen, 2016). At a broader, public health level, however, attempts to reduce 
the prevalence of pre-drinking may require a range of approaches that work to reduce the 
incentives associated with engaging in pre-drinking behaviour, and attempts to reduce the 
alcohol consumed during pre-drinking sessions may benefit from highlighting established 
alcohol consumption guidelines to reduce of the risks associated with alcohol consumption 
more generally. 
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Findings from Chapter II indicate that pre-drinking in Australian undergraduates 
appears heavily influenced by the cheaper cost of pre-purchased alcohol that can be 
consumed in pre-drinking sessions, consistent with previous studies (MacLean & Callinan, 
2013; Miller et al., 2015). It may therefore be pertinent to investigate how increases in the 
price of alcohol may reduce pre-drinking alcohol consumption (Anderson, Chisholm, & Fuhr, 
2009). Two prominent pricing strategies are to increase the taxation on alcoholic beverages 
consistent with their alcohol content (known as volumetric taxation), and, to introduce a 
minimum pricing scheme, that sets a ‘floor’ price that an alcoholic beverage cannot be sold 
for less than (Fogarty & Chapman, 2013). A challenge to these strategies lies in standardising 
taxation rates across products, which would substantially increase the cost of certain types of 
alcoholic beverages15. Although such regulatory endeavours appear promising, they will 
likely meet with opposition from customers and industry alike (Fogarty & Chapman, 2013; 
Tobin, Moodie, & Livingstone, 2011). A ‘middle ground’ may be in balancing regulation 
between liquor outlets and licensed premises, given that liquor outlets likely make a 
substantial contribution to alcohol-related harm through discounting and cross-promotion 
(Wardle, 2015; Wardle & Chang, 2015). Balancing regulation may reduce the price incentive 
that precipitates pre-drinking, which may reduce its prevalence and subsequent contribution 
to alcohol-related harm. However, the notable social dynamics offered by pre-drinking may 
be more difficult to target, meaning harm reduction strategies similar to those implemented in 
the intervention (i.e., Chapter VI) may be more effective at reducing alcohol-related harm at 
the individual level.  
A central finding of the body of research included in this thesis, is that pre-drinking 
behaviour appears to be associated with constructs that reflect the impulsive processes related 
to action (e.g., implicit alcohol identity), and less associated with reflective constructs from 
motivational and social-cognitive theories (e.g., autonomous motivation, attitudes, intention), 
with the exception of control. From a dual-systems perspective, these studies indicate that the 
reflective system is not solely influential in determining pre-drinking behaviour. Given the 
relationships observed between implicit alcohol identity and outcome variables associated 
with pre-drinking, the potential malleability of an identity construct may be an important 
                                                 
15 For example, although cask wine has a higher alcohol percentage, it is taxed lower than ready-to-drink 
alcoholic beverages (Chalmers, Carragher, Davoren, & O’Brien, 2013; National Health and Medical Research 
Council, 2009). Pre-drinkers may be aware of this price differential, as many report selecting cask wine to 
consume during pre-drinking sessions to maximise alcohol intoxication at the lowest price (MacLean & 
Callinan, 2013). 
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component in future interventions for pre-drinking and other drug use behaviours (Lindgren, 
Neighbors, Gasser, Ramirez, & Cvencek, 2016; Lindgren et al., 2015). Attempting to change 
behaviour through the reflective system (e.g., by attempting to facilitate autonomous 
motivation, and encourage the formation of if-then plans, to reduce pre-drinking alcohol 
consumption) may not be enough to override more impulsive processes (Friese, Gianotti, & 
Knoch, 2015). A number of attempts to modify these processes or train individuals to 
overcome their influence have been made, with variable success (e.g., Bartsch et al., 2014; 
Houben, Havermans, Nederkoorn, & Jansen, 2012; Houben, Havermans, & Wiers, 2010; 
Houben, Nederkoorn, Wiers, & Jansen, 2011). It may be that a combined approach that 
reduces the influence of the impulsive system (e.g., through evaluative conditioning or 
training) while promoting motivational and volitional strategies that facilitate the ability to 
self-regulate behaviour at the reflective level could be more efficacious than either strategy in 
isolation (e.g., Boffo et al., 2015). An alternative or supplementary strategy may be to address 
the pre-drinking environment specifically, to reduce the likelihood for individuals to associate 
the alcohol consumption response to environmental cues, which are likely highly salient in 
pre-drinking contexts. A range of protective behavioural strategies have been shown to 
reduce alcohol consumption and the experience of alcohol-related harm among university 
students (Araas & Adams, 2009), but have yet to be investigated in relation to pre-drinking. 
Such strategies may be incongruent with the primary aim of most pre-drinkers (i.e., 
intoxication and continued alcohol consumption beyond the session), however the provision 
of food, or non-alcoholic beverages at pre-drinking sessions, appear to have some influence 
on reducing or offsetting excessive alcohol consumption (Benton et al., 2004; Clapp, 
Shillington, & Segars, 2000; Howard, Griffin, Boekeloo, Lake, & Bellows, 2007). 
It may also be important to consider the nature of implicit associations related to 
alcohol identity, and the factors that foster these associations and influence behaviour. Strack 
and Deutsch (2004) proposed that impulsive processes stem from repeated stimulus-response 
associations over time, leading to the formation of strong associative networks. The 
development of the alcohol identity implicit association test used in the present research, was 
based on research linking identity with stronger intention-behaviour relationships (Gray, 
LaPlante, Bannon, Ambady, & Shaffer, 2011; Lindgren et al., 2012). Research into implicit 
self-concept and morality by Perugini and Leone (2009) suggests that behaviours influenced 
by implicit traits may start out as requiring input from the reflective system (i.e., controllable 
behaviours, that require attention); however, over time, the consistency between performing 
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these behaviours and their outcomes become ingrained and predicted by implicit measures. 
Adolescence and early adulthood are cognitive developmental periods where individuals’ 
ability to self-regulate behaviour may be susceptible to implicit associations and influences 
from the impulsive system (Ahmadi et al., 2013; Hofmann, Friese, & Strack, 2009; Thush & 
Wiers, 2007; Wiers et al., 2007). It is possible that the perceived social and personal benefits 
attributed to alcohol consumption prior to and upon attending university leads to associations 
with alcohol and identity that become ingrained over time and may therefore be resistant to 
change (Borsari & Carey, 2001; Hallett, McManus, et al., 2014; Swanson, Swanson, & 
Greenwald, 2001). 
Given alcohol consumption has been integral in shaping Australian culture (Roche et 
al., 2009), cultural aspects of drinking may have a pervasive effect on alcohol consumption 
behaviour from early in life. Research into alcohol-related advertising has shown that 
children are exposed to alcohol associations from a young age through advertising, which has 
been shown to influence their alcohol-related cognitions (Jones & Magee, 2011; Stacy, Zogg, 
Unger, & Dent, 2004). Research has also examined consistent links between alcohol and the 
sporting industry in Australia, which leads individuals to associate alcohol with social and 
sporting success (Jones, Phillipson, & Barrie, 2010; O'Brien, Miller, Kolt, Martens, & 
Webber, 2011; Pettigrew, Johnson, & Daube, 2013). Parental influences on alcohol 
consumption have also been researched, showing how parents’ supply of alcohol to their 
children, and parental attitudes regarding alcohol consumption, can influence the alcohol-
related attitudes and behaviours of their children (Hutchinson, Maloney, Vogl, & Mattick, 
2008). These parental influences have been found to influence the alcohol consumption 
behaviours of students commencing university (Abar, Abar, & Turrisi, 2009; Fairlie, Wood, 
& Laird, 2012). University orientation periods have been identified as contributing to 
excessive drinking later in semester, and over the university experience (Riordan, Scarf, & 
Conner, 2015), perhaps in part due to the increased independence from protective parental 
influences and “culture of intoxication” inherent to university environments (Hallett, 
McManus, et al., 2014; Leontini et al., 2015; Strunin et al., 2015). A broader public health 
approach that attempts to regulate these associative influences at broader societal levels (e.g., 
limiting alcohol advertising in sport) may be more efficacious than attempting to correct, or 
shift, biases at the individual level using manipulations developed in the laboratory. 
Implications for health behavioural theory 
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Recently, the utility of the theory of planned behaviour has been the subject of much 
debate (Hagger, 2015; Sniehotta, Presseau, & Araujo-Soares, 2014), focusing on its various 
shortcomings, such as the intention-behaviour gap (Sheeran, 2002). Some of these criticisms 
can be applied to other theories of social cognition (Rhodes, 2014). The present research 
contributes to this debate by applying a model based in-part on contemporary theories of 
motivation and social cognition, and drawing from recent developments based on the 
integration and incorporation of non-conscious processes in influencing health behaviour. 
Results of these studies have implications for various theoretical constructs and the posited 
relationships between them, and reflect the advantages of theoretical integration to form a 
more comprehensive account of behaviour (Hagger, 2009). For example, the observed 
associations between autonomous motivation and subjective norm to engage in a deleterious 
health behaviour; the nature of the perceived behavioural control construct in relation to 
directly influencing behaviour; and, the relationship between autonomous motivation and 
implementation intentions in relation to health behavioural goal attainment, have been 
explored. Each of these will be now outlined in more detail, in turn. 
Autonomous motivation and subjective norm. Previously, research drawing from 
self-determination theory and the theory of planned behaviour has noted strong links between 
autonomous motivation, attitude, and perceived behavioural control (Hagger & 
Chatzisarantis, 2009). Links between autonomous motivation and subjective norm are not 
usually proposed, given the theoretical premise of subjective norm as perceived social 
influence to engage in a target behaviour, and autonomous motivation as engaging in a target 
behaviour as it has become internalised, occurring in spite of external contingencies (Ajzen, 
1991; Deci & Ryan, 1985b). Amiot et al. (2013) note that self-determination theory research 
is optimistic in that it focuses on positive human functioning and prosocial behaviours, and 
these authors therefore sought to apply it to antisocial and harmful behaviours, with a focus 
on in-group processes (Amiot et al., 2013; Amiot, Sansfaçon, & Louis, 2014; Sansfaçon & 
Amiot, 2014). Participants who reported being encouraged to engage in a harmful behaviour 
by a group reported higher self-determination to engage in that behaviour, concluding that 
group norms can be internalised and enacted for autonomous reasons, potentially reflective 
satisfaction of the need for relatedness underlying self-determination. It is therefore possible 
that, based on the relationships observed between these constructs in Chapters II and IV, the 
influence of autonomous motivation on subjective norm may be explained as the social 
referents in the latter construct support the individual’s autonomy and need for relatedness 
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(Amiot et al., 2013); whereas the influence of controlled motivation on subjective norm are 
consistent with external rationales for engaging in behaviour (Neighbors, Larimer, Markman 
Geisner, et al., 2004). There may therefore be a need to investigate how differing 
motivational orientations from self-determination theory influence healthy and unhealthy 
behaviours respectively. This is particularly important, considering techniques from self-
determination theory focus on the promotion of autonomous motivation to engage in pro-
health behaviours, or to avoid engaging in deleterious health behaviours.  
The role of autonomy and message framing (i.e., engaging in behaviour versus 
reducing it) may have implications for future interventions based on self-determination 
theory. Research increasingly shows the importance of autonomy when communicating the 
need for behaviour change, and highlights the potential of an approach tailored to the 
individual’s level of autonomy (Pavey & Sparks, 2008, 2011). Research by Churchill et al. 
(2015) expanded on previous research by providing a measure of autonomy to participants, 
then showing them gain- or loss-framed alcohol-related health message, focusing on either 
short- or long-term outcomes of alcohol consumption. Results indicated that individuals low 
in autonomy were more receptive to loss-framed messages (i.e., lowering their alcohol 
consumption), but only for short-term alcohol-related outcomes. Given the potential for 
framing effects, there may be promise in the promotion of periods of non-drinking than 
motivational and social cognitive-based attempts to reduce alcohol consumption on drinking 
occasions (e.g., Conroy, Sparks, & de Visser, 2015).  
Perceived behavioural control. Analyses of the integrated behaviour change model 
in Chapter IV identified routes to perceived behavioural control from controlled and 
autonomous motivation, respectively. This could pertain to the proposed underlying 
components of the perceived behavioural construct - perceived capacity and perceived 
autonomy (Fishbein & Ajzen, 2011). Fishbein and Ajzen (2011) propose that capacity refers 
to the ability to engage in the behaviour (e.g., “I have the ability to do X”), and autonomy 
refers to the ability to engage versus not engage in the behaviour (e.g., “Doing X is up to 
me”), and that these subcomponents are independent of internal or external factors. From a 
self-determination theory perspective, it an individual may feel autonomously motivated to 
reduce their pre-drinking alcohol consumption, possessing both the autonomy and capacity to 
do so; whereas they may feel controlled motivation to reduce their pre-drinking alcohol 
consumption, perhaps possessing the capacity to do so but not the autonomy.  
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Terry and O’Leary (1995) suggest that for non-volitional behaviours, the external 
environment facilitates the enactment of the behaviour. Individuals with low perceived 
behavioural control over reducing their pre-drinking alcohol consumption arguably fail to do 
so as their perceptions of autonomy are consistent with undermining factors in the pre-
drinking environment. Implementation intentions were developed as a strategy to link a 
contextual cue to an intended response, shifting control over behaviour from the individual to 
the environment (Gollwitzer, 1993). Implementation intentions may therefore capitalise on 
low perceived autonomy by linking an environmental cue to the intended response. Although 
there was no effect of the implementation intention content of the intervention on pre-
drinking behaviour, this may have been due in part to other factors, such as low compliance 
with instructions, lack of suitable cues, or the effect of the common components across 
conditions superseding the approach. More formative research could test for the influence of 
controlled and autonomous motivation on capacity and autonomy, and moderation of the 
effect of planning on behaviour through perceived capacity and autonomy.  
Motivational and volitional techniques. Chapter VI incorporates some discussion of 
the theoretical basis for the intervention, in that the autonomy support component may not 
have been well-suited to a pre-drinking behaviour intervention and that considering other 
techniques underlying need satisfaction might have made for a more substantial targeting of 
the motivational phase. Given the findings of Chapters II and IV, that perceived behavioural 
control appears an important determinant of pre-drinking behaviour, it may be that the 
provision of autonomy support alone is not adequate in influencing perceptions of control 
that lead to reductions in pre-drinking alcohol consumption. In the second study of Koestener 
et al. (2006), a self-efficacy manipulation was used alongside implementation intentions, with 
findings comparable to those of the previous study combining autonomy support with 
implementation intentions. Given the conceptual similarities between perceived behavioural 
control and self-efficacy in that they concern the individual’s perceived ability to perform a 
behaviour (Ajzen, 2002), it may be that an individual with higher self-efficacy would likely 
perceive a higher degree of control (i.e., capacity) over behaviour. Therefore, while the 
intervention targeted autonomy, inclusion of a self-efficacy or structure component (Silva, 
Marques, & Teixeira, 2014) may satisfy the need for competence and improve the potential 
of the motivational component of the intervention.  
The integration of motivational orientations from self-determination theory and the 
belief-based evaluations underlying intention in the theory of planned behaviour is based on 
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the premise that the origins of beliefs guiding intentions are motivational and general in 
nature, while beliefs and intention regard future behavioural engagements. The inclusion of 
an implicit measure reflecting the impulsive system, and its subsequent prediction of pre-
drinking behaviour, suggests that these impulsive processes may operate at some point 
between the intentional phase and behavioural engagement, consistent with an action phase 
approach (Heckhausen, 1991). This suggests that contextual cues (i.e., stimuli) which elicit a 
response from the impulsive system may influence the enactment of a behaviour that is 
incongruent with established motivational and intentional energies. Accordingly, Adriaanse 
and colleagues (2011) suggest that the importance of goal intention strength is easily 
overlooked in implementation intention interventions, suggesting that these may fail to break 
habitual or automated behaviours if not sufficiently strong. Therefore, promoting goal 
intention while limiting pre-drinking facilitating situational cues, may be especially important 
in determining the success of motivational and volitional strategies to reduce pre-drinking 
alcohol consumption. 
Limitations and future research directions 
The programme of research is not without limitations. Firstly, a range of measurement 
considerations should be taken into account alongside current findings. The theory of planned 
behaviour constructs were based on previous research on binge drinking (Hagger, Lonsdale, 
Hein, et al., 2012), yet pre-drinking beliefs were not elicited from participants as 
recommended by Ajzen (2002). Although binge drinking and pre-drinking could be 
considered similar behaviours (i.e., the objective of pre-drinking is to become intoxicated by 
consuming a substantial quantity of alcohol), there may be beliefs specific to pre-drinking 
that this research did not discover. This may have influenced the relationships between 
constructs in the motivational sequence, and integrated behaviour-change models to some 
extent. In addition, there may have been a correspondence issue between the measures of 
theory of planned behaviour constructs (i.e., attitude, subjective norm, perceived behavioural 
control, intention) and the measure of pre-drinking alcohol consumption in Chapter IV. 
Specifically, Ajzen’s (2002) Target, Action, Context, and Time guidelines (e.g., “I intend to 
reduce my alcohol consumption during a pre-drinking session over the next four weeks”) 
were not wholly consistent with the way in which alcohol consumption was measured (e.g., 
“How many standard drinks did you consume during pre-drinking sessions in the last four 
weeks?”). However, this approach is not unique in health behavioural research that often 
attempts to provide accurate measurement of behaviours (i.e., standard drink units), and it 
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would be difficult to quantify pre-drinking alcohol consumption in the items from theory-
based measures. A recent meta-analysis of the theory of planned behaviour applied to alcohol 
consumption showed substantial differences in the way in which alcohol consumption was 
measured, with stronger relations observed when the behaviour was more specific (Cooke et 
al., 2014).  
Similarly, the accuracy of participants in reporting alcohol consumption over time 
periods across studies may not be accurate (Del Boca & Darkes, 2003). As detailed, although 
participants were provided with a pictorial chart showing the standard drink equivalents of 
generic alcoholic beverages, the effectiveness of this approach, as well as the extent to which 
participants attempted to accurately calculate their alcohol consumption behaviour over the 
periods specified, cannot be determined. A comparison of event-level alcohol and 
retrospective alcohol consumption shows that individuals tend to report consuming more 
alcohol during the former than the latter, suggesting self-reported alcohol consumption may 
be underestimated (Monk, Heim, Qureshi, & Price, 2015). In response to these concerns, 
recent research has made use of in-situ assessments, such as ecological momentary 
assessment and event-level analyses, using in-person, SMS, and smartphone methods (Merrill 
et al., 2013; Miller, 2013; Morgenstern, Kuerbis, & Muench, 2014). These methods can 
increase the validity of self-report measurement and provide more specific time periods for 
analyses. Future research should attempt to continue to corroborate self-report with more 
objective measures to ascertain if the relationships between psychological constructs are 
consistent. 
Other limitations regarding the representativeness of the samples in the studies 
warrant some discussion. Samples in the included studies were largely comprised of female 
Western Australian undergraduate students, studying health sciences. Majority-female 
samples are common in theory of planned behaviour research (Cooke et al., 2014), and 
although some discrepancies between males and females have been observed in regard to pre-
drinking, findings do not appear conclusive, and may be more related to the gender and peer 
compositions of pre-drinking sessions (Hummer, Napper, Ehret, & LaBrie, 2013; Kuntsche & 
Labhart, 2013; Ogeil et al., 2016). Research indicates similar patterns of alcohol consumption 
between university students across national groups (Karam, 2007), and, in the included 
studies, participant scores on measures of hazardous drinking and average pre-drinking 
alcohol consumption were broadly consistent with previous findings (Burns et al., 2015; 
Labhart et al., 2013). In regards to faculty-level differences in alcohol consumption 
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behaviours, one study found higher incidence of alcohol-related blackouts in health science 
students than in humanities students (Hallett, Howat, et al., 2014).  
Another factor limiting the representativeness of the sample was the slow recruitment 
progression and sample size for the intervention, potentially due to a likely low level of 
interest in reducing pre-drinking behaviour among university students (Hallett, McManus, et 
al., 2014; Leontini et al., 2015). Future research may attempt to increase recruitment through 
better health promotion avenues, such as recruitment during student orientation, a period 
associated with increased alcohol consumption (Riordan et al., 2015), or through better 
integration with university stakeholders (Cronce & Larimer, 2011). Adopting campus alcohol 
policies that refer students to health services may also increase recruitment (Barnett & Read, 
2005).  
The integrated behaviour change model was adopted in Chapter IV to consolidated 
the findings from Chapter II, essentially using the motivational sequence model on which the 
integrated behaviour change model was based, and including a measure of the impulsive 
system, due to compounding evidence that implicates the impulsive system in influencing 
alcohol consumption (e.g., Ahmadi et al., 2013; Friese et al., 2015). While the components of 
the integrated behaviour-change model have been applied to alcohol consumption (e.g., self-
determination theory, theory of planned behaviour), it is important to note that the integrated 
behaviour-change model was originally formulated based on findings from a body of physical 
activity research. Further testing of integrated models in other contexts is required to 
comprehensively determine the extent of similar and different pathways that lead individuals 
to engage in various health behaviours. It is also important to consider that not all 
components of the integrated behaviour change framework were tested (e.g., planning, 
implicit motivation), although, that is not necessarily the intention of its proponents (Ajzen, 
1991; Hagger & Chatzisarantis, 2014). 
Conclusions 
The series of studies included in this thesis aimed to elucidate the motivational, social 
cognitive, volitional, and implicit constructs involved in engaging in pre-drinking, and 
reducing pre-drinking alcohol consumption. A series of prospective-correlational studies 
were designed to test specific hypotheses from an integrated motivational and social 
cognitive model with respect to the antecedents of pre-drinking. This research was designed 
to inform the development of an online intervention to reduce pre-drinking alcohol 
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consumption and associated alcohol-related harm. These formative studies showed some 
support of posited relationships between constructs in component theories, however 
intention-behaviour relationships were weak compared to direct effects from control and 
measures of impulsive processes (i.e., implicit associations). The foundational studies led to 
the development and testing of an online intervention, using a randomised controlled design, 
targeting both pre- and post-implemental phases through providing autonomy support and 
prompting the formation of implementation intentions. The intervention was successful in 
that all participants reduced their alcohol consumption and experienced lower alcohol-related 
harm, however no effect of either or both strategies was observed. Future research may 
attempt to capitalise on the limitations of the present programme of research, potentially by 
further refining the integrated behaviour-change model, or components that are more relevant 
to pre-drinking and other alcohol consumption behaviours. Such research may, for example, 
give greater focus to control (i.e., capacity, autonomy) and implicit factors in relation to pre-
drinking. Further applications of integrated theoretical models may do well to include 
moderators of effects, and conduct finer-grained analyses to ascertain the relationships 
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APPENDIX D: LIST OF MEASURES INCLUDED IN CHAPTER IV 
Alcohol Identity IAT (Lindgren et al., 2013) 
The following screen captures show each of seven trials in the IAT. Participants are asked to 
















Response range: 1 (not very true) to 4 (very true) 
1. I limit my alcohol consumption during pre-drinking sessions because other people say 
I should. 
2. I limit my alcohol consumption during pre-drinking sessions because my 
friends/peers/partner say I should. 
3. I limit my alcohol consumption during pre-drinking sessions because others will be 
disappointed if I don’t. 
4. I get restless and uncomfortable if I don’t limit my alcohol consumption during pre-
drinking sessions. 
5. I feel bad about myself if I do not limit my alcohol consumption during pre-drinking 
sessions. 
6. I limit my alcohol consumption during pre-drinking sessions because I will feel guilty 
if I do not. 
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7. I feel ashamed when I do not limit my alcohol consumption during pre-drinking 
sessions. 
8. I feel under pressure from my friends/peers/partner to limit my alcohol consumption 
during pre-drinking sessions. 
Autonomous motivation 
Response range: 1 (not very true) to 4 (very true) 
1. I limit my alcohol consumption during pre-drinking sessions because I value the 
benefits.  
2. It is pleasurable to limit my alcohol consumption during pre-drinking sessions. 
3. It is important to me to limit my alcohol consumption during pre-drinking sessions. 
4. I enjoy limiting my alcohol consumption during pre-drinking sessions. 
5. I find limiting my alcohol consumption during pre-drinking sessions a pleasurable 
activity. 
6. I get pleasure and satisfaction from limiting my alcohol consumption during pre-
drinking sessions. 
7. I limit my alcohol consumption during pre-drinking sessions because it is an 
important part of my life. 
Attitude 
Response range: 1 (unimportant/not worthwhile/harmful/unenjoyable/bad) to 6 
(important/worthwhile/beneficial/enjoyable/good) 
1. For me, reducing my alcohol consumption during pre-drinking sessions over the next 




Response range: 1 (disagree very strongly) to 6 (agree very strongly) 
2. Most people who are important to me would want me to reduce my alcohol 
consumption during pre-drinking sessions over the next four weeks.  
3. Most people I know would approve of me reducing my alcohol consumption during 
pre-drinking sessions over the next four weeks. 
4. Most people whose opinions I value would approve of me reducing my alcohol 
consumption during pre-drinking sessions over the next four weeks. 
5. Most people who are relevant to me would approve of me reducing my alcohol 
consumption during pre-drinking sessions over the next four weeks. 
Perceived behavioural control (A) 
Response range: 1 (no control at all) to 6 (complete control) 
1. How much personal control do you have over reducing your alcohol consumption 
during pre-drinking sessions over the next four weeks? 
Perceived behavioural control (B) 
Response range: 1 (disagree very strongly) to 6 (agree very strongly) 
2. It is mostly up to me whether or not I reduce my alcohol consumption during pre-
drinking sessions over the next four weeks 
3. If I wanted to, I could reduce my alcohol consumption during pre-drinking sessions 
over the next four weeks. 
4. Reducing my alcohol consumption during pre-drinking sessions over the next four 




Response range: 1 (disagree very strongly) to 6 (agree very strongly) 
1. I intend to reduce my alcohol consumption during pre-drinking sessions over the next 
four weeks. 
2. I plan to reduce my alcohol consumption during pre-drinking sessions over the next 
four weeks. 
3. I will try to reduce my alcohol consumption during pre-drinking sessions over the 
next four weeks. 
Planning16 
Response range: 1 (disagree very strongly) to 6 (Agree very strongly) 
1. I will figure out exactly how I can reduce my alcohol consumption during pre-
drinking sessions over the next four weeks. 
2. I will make a plan to reduce my alcohol consumption during pre-drinking sessions 
over the next four weeks. 
3. I will come up with a strategy to reduce my alcohol consumption during pre-drinking 
sessions over the next four weeks. 
  
                                                 
16 Planning was measured but not included in the main analyses, due to a high correlation with intention (i.e., r = 
.74) and unsatisfactory crossloadings with intention items. 
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Pre-drinking alcohol consumption 
Participants are shown the following pictorial guide to standard drink equivalents in common 
beverage containers: 
 
“People are known to drink alcohol at home, or at someone else’s house, prior to ‘going out’ 
to another event (e.g., going to pubs, nightclubs, gigs, or festivals). This is commonly known 
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as pre-drinking. When we talk about pre-drinking sessions, we mean the occasions in which 
you have been pre-drinking alcohol prior to attending an event. 
How many standard drinks did you consume during pre-drinking sessions in the last four 
weeks?” 
Last week ____ Two weeks ago ____ Three weeks ago ____ Four weeks ago ____
APPENDICES 253 
 
APPENDIX E: ADDITIONAL ANALYSES FOR CHAPTER IV 
To ascertain whether the pattern of effects in the integrated behaviour change model 
were equivalent, standard errors for the beta coefficients were used to derive confidence 
intervals. The effects were considered equivalent if the confidence intervals ‘overlapped’ 
(i.e., an estimate could be expected to fit within them).  
Table 1. 95% Confidence Intervals for Effects in the Integrated Behaviour Change Model 
Across Samples. 
Path   B1 95% CI B2 95% CI   CI Overlap? 
AM - Att   .574 .425 .723 .297 .148 .444   Y 
AM - SN 
 
.265 .104 .426 .126 -.035 .279 
 
Y 
AM - PBC 
 
-.094 -.261 .073 .154 -.013 .305 
 
Y 
AM - Int 
 
.397 .242 .552 .166 .011 .317 
 
Y 
CM - Att 
 
.041 -.128 .210 .145 -.024 .296 
 
Y 
CM - SN 
 
.240 .079 .401 .325 .164 .470 
 
Y 
CM - PBC 
 
-.156 -.321 .009 -.373 -.538 -.228 
 
Y 
CM - Int 
 
.051 -.118 .220 .170 .001 .321 
 
Y 
Att - Int 
 
.370 .213 .527 .406 .249 .549 
 
Y 
SN - Int 
 
.042 -.127 .211 .082 -.087 .235 
 
Y 
PBC - Int 
 
.026 -.145 .197 .082 -.089 .235 
 
Y 
Int - Beh 
 
.132 -.033 .297 -.146 -.311 .005 
 
Y 
PBC - Beh 
 
-.241 -.402 -.080 .052 -.109 .207 
 
N 
D - Beh 
 
-.080 -.247 .087 .270 .103 .417 
 
N 
PB - Beh   .257 .096 .418 .601 .440 .738   N 
Note. AM = autonomous motivation; Att = attitude; SN = subjective norm; PBC = perceived behavioural 
control; Int = intention; CM = controlled motivation; Beh = pre-drinking alcohol consumption (follow-up); D = 
alcohol identity implicit association test D-score; PB = pre-drinking alcohol consumption (baseline). β1 95% CI 
= 95% confidence interval for Western Australian sample effect; β2 = 95% confidence interval for Queensland 
sample effect. 
 
As can be seen from Table 1, the pattern of effects was mostly consistent between 
samples. The confidence intervals for the effects of PBC, D, and PB on behaviour did not 
overlap between samples, indicating differences in these paths. For two of these effects, the 
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path was not significant in one sample (i.e., the confidence interval included zero), limiting 
the extent to which the comparison can be interpreted. The effect of PB on behaviour appears 
more substantial in the Queensland sample, suggesting a likely difference in the magnitude of 
this effect. 
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APPENDIX F: CREATIVE COMMONS AGREEMENT (CHAPTER V) 
In regards to the publication entitled “Combining motivational and volitional approaches to 
reducing excessive alcohol consumption in pre-drinkers: A theory-based intervention 
protocol” the publisher’s statement regarding copyright for reproducing Open Access content 






































































APPENDIX G: MEASURES IN CHAPTER VI 
Attitude 
Response range: 1 (unimportant/not worthwhile/harmful/unenjoyable/bad) to 6 
(important/worthwhile/beneficial/enjoyable/good) 
1. For me, reducing my alcohol consumption during pre-drinking sessions over the next 
four weeks would be… 
Subjective norm 
Response range: 1 (disagree very strongly) to 6 (agree very strongly) 
2. Most people who are important to me (e.g., friends, peers) would want me to reduce 
my alcohol consumption during pre-drinking sessions over the next four weeks.  
3. Most people I know would approve of me reducing my alcohol consumption during 
pre-drinking sessions over the next four weeks. 
4. Most people who are important to me would approve of me reducing my alcohol 
consumption during pre-drinking sessions over the next four weeks. 
Perceived behavioural control (A) 
Response range: 1 (no control at all) to 6 (complete control) 
1. How much personal control do you have over reducing your alcohol consumption 
during pre-drinking sessions over the next four weeks? 
Perceived behavioural control (B) 
Response range: 1 (disagree very strongly) to 6 (agree very strongly) 
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2. It is mostly up to me whether or not I reduce my alcohol consumption during pre-
drinking sessions over the next four weeks 
3. If I wanted to, I could reduce my alcohol consumption during pre-drinking sessions 
over the next four weeks. 
4. Reducing my alcohol consumption during pre-drinking sessions over the next four 
weeks is up to me. 
Intention 
Response range: 1 (disagree very strongly) to 6 (agree very strongly) 
1. I intend to reduce my alcohol consumption during pre-drinking sessions over the next 
four weeks. 
2. I plan to reduce my alcohol consumption during pre-drinking sessions over the next 
four weeks. 
3. I will try to reduce my alcohol consumption during pre-drinking sessions over the 
next four weeks. 
Planning (Planning subscale of the Self-Regulation Questionnaire [Brown, Miller, & 
Lawendowski, 1999])  
Response range: 1 (strongly disagree) to 5 (strongly agree) 
1. I have trouble making up my mind about things. 
2. I put off making decisions. 
3. When it comes to deciding about a change, I feel overwhelmed by the choices. 




5. I have a hard time setting goals for myself. 
6. I have trouble making plans to help me reach my goals. 
7. Once I have a goal, I can usually plan how to reach it. 
8. I usually think before I act. 
9. Before making a decision, I consider what I likely to happen if I do one thing or 
another.  
Autonomous motivation and goal self-congruence 
Participants are asked the following:  
Why might you try to reduce your alcohol consumption during pre-drinking for the following 
reasons? Please indicate a response below. 
Response range: 1 ("not at all for this reason") to 9 = (“completely because of this reason") 
1. Because somebody else wants you to, or because you'll get something from somebody 
if you do - you probably wouldn't do this if you didn't get some kind of reward, praise, 
or approval for it 
2. Because you would feel ashamed, guilty, or anxious if you didn't - you feel that you 
'ought' to strive for this 
3. Because you really believe that it is an important goal to have - you endorse it freely 
and value it wholeheartedly 
4. Because of the fun and enjoyment which it will provide you - the primary reason is 




Response range: 1 (no progress at all) to 9 (complete progress) 
1. How much progress, if any, do you believe you have made on reducing your pre-




Pre-drinking alcohol consumption 
 
Referring to the above guide, how many standard drinks did you consume during pre-
drinking sessions in the last four weeks? 
Last week ____ Two weeks ago ____ Three weeks ago ____ Four weeks ago ____ 
Alcohol-related harm (Adapted from the Brief Young Adult Alcohol Consequences Scale; 
Kahler et al., 2008). 
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For the following questions, please indicate (i.e., yes or no17) whether you have experienced 
the following over the past four weeks. 
1. While drinking, I have said or done embarrassing things. 
2. I have had a hangover (headache, sick stomach) the morning after I had been 
drinking. 
3. I have felt very sick to my stomach or thrown up after drinking. 
4. I often have ended up drinking on nights when I had planned not to drink. 
5. I have taken foolish risks when I have been drinking. 
6. I have passed out from drinking. 
7. I have found that I needed larger amounts of alcohol to feel any effect, or that I could 
no longer get high or drunk on the amount that used to get me high or drunk. 
8. When drinking, I have done impulsive things that I regretted later. 
9. I’ve not been able to remember large stretches of time while drinking heavily. 
10. I have driven a car when I knew I had too much to drink to drive safely. 
11. I have not gone to work or missed classes at school because of drinking, a hangover, 
or illness caused by drinking. 
12. My drinking has gotten me into sexual situations I later regretted. 
13. I have often found it difficult to limit how much I drink. 
14. I have become very rude, obnoxious or insulting after drinking. 
                                                 
17Yes is coded as 1; No is coded as 0; scores are summed to create a total B-YAACQ score. 
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15. I have woken up in an unexpected place after heavy drinking. 
16. I have felt badly about myself because of my drinking. 
17. I have had less energy or felt tired because of my drinking. 
18. The quality of my work or schoolwork has suffered because of my drinking. 
19. I have spent too much time drinking. 
20. I have neglected my obligations to family, work, or school because of drinking. 
21. My drinking has created problems between myself and my 
boyfriend/girlfriend/spouse, parents, or other near relatives. 
22. I have been overweight because of drinking. 
23. My physical appearance has been harmed by my drinking. 




APPENDIX G: ITT ANALYSES (CHAPTER VI) 
Effects of the intervention on pre-drinking alcohol consumption. No statistically 
significant three-way interaction effect of time, autonomy support, and implementation 
intention was observed (F(1,197) = 2.02, p = .157, 𝜂𝜂𝑝𝑝2 = .01). There were also no statistically 
significant two-way interaction effects of time and autonomy support (F(1,197) = .08, p = 
.772, 𝜂𝜂𝑝𝑝2  < .01) and time and implementation intention (F(1,197) = .48, p = .489, 𝜂𝜂𝑝𝑝2 < .01) on 
pre-drinking alcohol consumption. A statistically significant effect of time on pre-drinking 
alcohol consumption was found, with a large effect size (F(1,197) = 26.65, p < .001, 𝜂𝜂𝑝𝑝2 = 
.12). Participant pre-drinking alcohol consumption at baseline (M = 17.76, SE = 1.35) was 
significantly different from that at follow-up (M = 13.95, SE = 1.20); a difference of 3.81 
standard drinks. There were no statistically significant main effects for autonomy support or 
implementation intention. 
Effects of the intervention on alcohol-related harm. We found no statistically 
significant three-way interaction effect of time, autonomy support, and implementation 
intention (F(1,198) = 1.66, p = .199, 𝜂𝜂𝑝𝑝2 = .01), and no statistically significant two-way 
interaction effects of time and autonomy support (F(1,198) = .05, p = .823, 𝜂𝜂𝑝𝑝2  < .01) and 
time and implementation intention (F(1,198) = .36, p = .551, 𝜂𝜂𝑝𝑝2 < .01), on alcohol-related 
harm. We also found the statistically significant main effect of time with a large effect size: 
(F(1,198) = 80.22, p < .001, 𝜂𝜂𝑝𝑝2 = .29). Participant B-YAACQ scores at baseline (M = 6.62, 
SE = .29) were significantly reduced at follow-up (M = 4.66 SE = .30), a difference of 1.96. 
Unlike complete-case analyses, there was no significant main effect for autonomy support 
(F(1,198) = 3.31, p = .070, 𝜂𝜂𝑝𝑝2 = .02).  
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APPENDIX I: EVIDENCE OF ACCEPTANCE OF CONFERENCE 
PRESENTATIONS 
Emails regarding the acceptance of presentations listed on page eight of this thesis are 
included in the following pages.  
1/12/2017 ASBHM 2014 Conference Auckland New Zealand ­ Kim Caudwell


























Re: ASBHM Conference Auckland, New Zealand, 12‐14 Feb 2014 
On behalf of the ASBHM Conference Program Committee I am pleased to inform you that your abstract titled
"PREDICTION AND INTERVENTION FOR RISKY ALCOHOL CONSUMPTION BEHAVIOURS" has been accepted for
SYMPOSIUM.  
The exact scheduling of your presentation is yet to be finalised, but all conference presentation activities are to be
scheduled between 8:30am ‐ 5:30pm from Wednesday 12th February to Friday 14th February 2014. We will notify you by
email when the final conference program is available online.  
The conference will be held at the Heritage Hotel, Auckland, New Zealand. The registration desk will open early on
Wednesday the 12th February 2014. Our first keynote speaker will present at 1:30pm that day, followed by paper sessions
and the 'Welcome Reception" hosted by the ASBHM Executive. 
REGISTRATION
It's now time to register for the conference. Early bird registration closes at 5pm on 13th December, 2012. Please go to the
conference website for registration details. The registration form is now available online ﴾register now﴿. 
Programming for this conference is quite tight, so if, by chance, you have changed your mind or are unable to attend the




details on the content of the workshops (click here). Please make sure you indicate on your registration form if you wish to
attend one of the workshops ﴾and add these costs into your total registration fee﴿.  
CONFERENCE DINNER 
The conference dinner will be held on Thursday 13th February. This is an excellent opportunity to meet other conference
delegates and our Keynote presenters in an informal setting. Please note that the cost of the conference dinner is not
included in the registration fee. When you register for conference, please indicate if you ﴾and perhaps any non‐conference





ORAL AND 5 MINUTE PRESENTATION GUIDELINES 
1. All oral presentations are required to be presented in PowerPoint format ﴾please ensure PowerPoint files are saved in a
97‐2003 compatible format﴿.
2. AV equipment ﴾PC computer and data projector﴿ will be available in each presentation room. Please ensure that your
presentation﴾s﴿ are loaded onto the relevant computer, in the relevant room, either at the beginning of the conference, or
in one of the breaks on the day of your presentation.
3. Presentations can be loaded by CD or by USB drive. Please note you will NOT be able to run your presentation off your
personal computer.
4. Oral presentation: Each presenter will be given 15 minutes to deliver their presentation and 3 minutes for question










































Finally, if you nominated as an ECR or PG student your presentation will automatically be judged for the Conference
prizes‐ so good luck!  
We very much look forward to seeing you at the conference.  
Best wishes,
Assoc. Prof. Barbara Mullan 
On behalf of the Program Committee: Assoc. Prof. Kerry Sherman, Dr. Carina Chan
1/12/2017 APSAD 2014 ­ Abstract Notification ­ Kim Caudwell
https://outlook.office.com/owa/?viewmodel=ReadMessageItem&ItemID=AAMkADI1ZDZkODVjLWQ4MWUtNDJlZC1iODhmLTIzMTk3N2EzNTlkNwBG… 1/2
















On behalf of  the Scientific Program Committee, we are pleased to confirm that  the  following abstract has been accepted










































APSAD Conference 2015 Oral Presentation Acceptance
Dear Kim,
Thank you submitting an abstract for the APSAD Annual Scientific Alcohol and Drug Conference 2015.
We are delighted to advise you that your paper has been selected for an Oral Presentation ﴾15 minutes duration, including
questions/discussion﴿. Please see details below:
Submission ID: 047 
Submission Title: Predicting Pre‐Drinking in Australian Undergraduate Students: Applying an Integrated Model of Behaviour
If you are not the person presenting, please ensure that you pass this information onto the presenter so they can complete the necessary
information. Please also notify the conference at apsadconference@ashm.org.au 
Presentations must be owned by the author presenting.
Each presenter MUST action all the items below by the due dates or risk being removed from the Conference Program.
Action Due Date
Confirmation of Oral Presentation emailed to apsadconference@ashm.org.au 7 August
Register for the Conference 28 August
Conference Presentation & Consent Form including disclosure slide ﴾onsite﴿
min 4 hours before 
presenting
Speaker who fail to submit the required items, including Speaker Registration, by the due date risk being removed from the program at the
discretion of the Conference Organising Committee. Please note registration cancellation fees will apply.
Presenter Confirmation Due Date: Friday 7 August 2015 
All speakers are required to confirm they will be presenting their abstract in the allocated slot. Please advise
apsadconference@ashm.org.au if you are not able to. It would be appreciated if an alternative could be sourced to present your paper
wherever possible.
Speaker Registration Due Date: Friday 28 August 2015 
All speakers are required to be registered to attend the Conference, you are able to register via the Conference website:
www.apsadconference.com.au 
Cancellations & Substitutions 
Please avoid late cancellations or substitutions as marketing material including the conference handbook will be pre‐printed and cannot be
removed at a later date. If you need to cancel or substitute presenters please inform the Conference Secretariat at
apsadconference@ashm.org.au
Presentation Details 
The details of the presentation you have been selected for are listed at the beginning of this emails. Please note your presentation may fall
on any day of the Conference and you will be notified closer to the event date. The committee for the Conference recognises the






of disclosure of potential conflicts of interest by acknowledging these relationships in publications and presentations. You will be required to
insert into your presentation a disclosure of interest slide. This will be checked when loading presentations in the speaker preparation room.
AV Requirements 
Your presentations should be created and presented in PowerPoint. Each Conference room will be equipped with data projection facilities,
lectern, microphone and a laser pointer. An audio visual operator in the room will control the presentation, lights and audio and will be able
to assist you with any questions on the day. Please ensure your presentation is brought to the Conference on a USB Stick for uploading by a
professional AV technician at the dedicated speaker preparation room.
Privacy and Media ‐ Please read this information carefully ‐ you will be asked onsite whether you consent to the following activities:
Privacy 
Allow your PowerPoint to be displayed on the Conference website. Speaker presentations will be published on the conference website post
conference ﴾unless specified otherwise﴿. We require all speakers to provide permission for their PowerPoint presentations to be published.
All presenters will be given the opportunity to submit a revised PowerPoint for publication on the website.
Media 
As part of the the conference we will be promoting the program and speakers through social media and conventional
media channels. Please help us by letting us know:
· If you or your institution have a twitter identity or hashtag we should refer to
· Any web links to information relating to you or the abstract you submitted that we could use to promote your work
· If you do NOT want your abstract to be available for viewing on the APSAD website
· If you do NOT wish your abstract to be made available to media
The media embargo for all data and information from abstracts or presentations is the start date of the conference unless indicated
otherwise. Information in materials distributed to the media in advance is embargoed until the start of the conference. We kindly request
that all media co‐operate with this policy.
Disclaimer 
Acceptance of your abstract does not constitute an offer to pay travel, accommodation or registration costs. Similarly, no speaker's fee is
paid to proffered paper presenters. 
We look forward to your participation in the APSAD Annual Scientific Alcohol and Drug Conference 2015. Please contact the Secretariat if
you have any questions.
Kind regards,
APSAD Conference Secretariat 
Email: apsadconference@ashm.org.au 
Phone: +61 2 8204 0770
1/12/2017 Regarding your INEBRIA abstract submission ­ Kim Caudwell
https://outlook.office.com/owa/?viewmodel=ReadMessageItem&ItemID=AAMkADI1ZDZkODVjLWQ4MWUtNDJlZC1iODhmLTIzMTk3N2EzNTlkNwBG… 1/1
Regarding your INEBRIA abstract submission
Good Day:
We are pleased to inform you that your abstract﴾s﴿ has been accepted for presentation to the 12th INEBRIA Conference by our Scientific
Committee. In the file attached you’ll find the list of abstracts accepted. Please review it and let us know if everything is correct.
Please remember that all authors are encouraged to register for the conference. Authors of accepted abstracts will be able to register with
a reduced fee, which is clearly marked on the registration form. Register here:  http://www.planetreg.com/INEBRIAConf2015
Please contact our team with any questions.
Shannon Murray
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